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OHAPTEE  I. 

DISEASES  OF  THE  CONJUNCTIVA. 

(CATARBHAl.  OPHTHALMIA — Aaite  Conjunctivitis 
— is  an  inflammation  of  the  conjunctiva  covering  the 
.  eye  and  lining  the  lids.  It  may  come  on  without  any 
;  apparent  cause,  or  it  may  be  produced  by  rapid  alter- 
1  nation*  of  temperature,  or  by  exposure  of  the  eye  to  cold. 
(Catarrhal  ophthalmia  will  sometimes  assume  an  epidemic 

character,  and  large  numbers  in  the  same  locality  will 
-  suffer  from  it ;  or  it  will  attack  every  member  of  a  family 

in   succession,  notwithstanding  that  due  precautions 

have  been  taken  to  j)revent  it  spreading  by  direct 
t  communication. 

Symptoms. — A  feeling  of  grittiness,  as  if  dust  or  fine 
fSand  wei'e  in  the  eye,  with  some  stiffness  of  the  lids. 
'The  conjunctiva  becomes  red,  and  this  increase  of  vascu- 
Uarity  generally  commences  from  the  circumference  of  the 
.globe,  and  fades  as  it  approaches  the  cornea.  In  the 
;  advanced  stage  of  this  affection  the  white  of  the  eye 
1  becomes  of  one  uniform  red  colour.  The  redness  is 
isupei-ficial,  and  of  a  brighter  and  darker  shade  than  that 
'  Caused  by  inflammation  of  the  deeper  structui-es  of  the 
t  eye,  for  which  it  can  hardly  be  mistaken.  There  is  an 
i  increased  secretion  from  the  surfaces  of  the  eye  and  lids  ; 
I  at  first  only  of  mucus  but  afterwards  of  muco-pus,  small 

quantities  of  which  wiU  collect  in  little  beads  over  the 
c  caruncle  at  the  inner  angle  of  the  eye,  or  form  little 
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scabs  on  tlie  edges  of  the  lids  by  caking  on  the  eyelashes. 
If  the  lower  lid  be  drawn  down  by  the  finger,  one  or  two 
streaks  of  pus  or  lymph  will  be  often  seen  in  the  oculo- 
palpebral  fold.  The  patient  complains  that  the  lids  are 
sticky,  and  that  in  the  morning  they  are  gummed 
together  by  dried  secretion.  On  looking  at  the  eyes, 
there  is  a  peculiar  sticky  and  gummy  appearance  which 
is  quite  characteristic  of  the  disease.  There  is  often 
associated  with  these  symptoms  chemosis  of  the  con- 
junctiva and  swelling  of  the  lids.  The  conjunctiva  looks 
blown  up  from  the  serous  effusion  into  the  subjacent 
cellular  tissue,  sometimes  to  an  extent  sufficient  to  make 
the  cornea  appear  sunken  below  it.  The  cornea  is  clear, 
and  the  impil  is  active.  The  rapid  action  of  the  pupil 
will  at  once  decide  that  the  inflammation  is  superficial 
and  that  the  iris  is  not  affected  by  it. 

Catarrhal  ophthalmia  usually  commences  in  both  eyes 
simultaneously,  or  one  eye  may  be  attacked  a  little  in 
advance  of  the  other,  but  it  is  seldom  that  this  disease  is 
limited  to  only  the  one  eye.  In  this  respect  catari-hal 
ophthalmia  offers  a  marked  difference  from  gonorrhoeal 
ophthalmia,  which  is  generally,  in  the  first  instance, 
strictly  confined  to  the  one  eye.  (See  GoNOKEncEAL 
Ophthalmia,  page  8.) 

Prognosis. — This  affection  is  usually  very  amenable 
to  proper  treatment,  and  tlie  eyes  will  recover  without  a 
trace  of  the  disease  remaining.  But  if  no  treatment  be 
adopted,  or  unsuitable  remedies  be  used,  the  conjunctival 
inflammation  may  extend  to  the  cornea,  and  corneitis 
with  superficial  or  deep  i^lcerations  may  follow. 

Treatment. — The  eyes  should  be  bathed  every  two 
or  three  hours,  or  oftener  if  the  case  is  severe,  with  a  lotion 
of  alum,  or  sulphate  of  zinc  and  alum  (P.  47,  48,  50), 
taking  care  that  with  each  application  a  little  is  allowed  to 
flow  into  the  eyes.  A  solution  of  nitrate  of  silver  (F.  22), 
or  of  chloride  of  zinc  (F.  25),  is  very  useful  in  catarrhal 
ophthalmia,  and  especially  in  those  cases  where  there  is 
chemosis  of  the  conjunctiva  and  swelling  of  the  lids. 
Two  or  three  drops  should  be  dropped  into  the  eye  twice 
a  day,  and  every  two  or  three  hours,  or  oftener  if  neces- 
sary, the  eyes  should  be  cleansed  from  discharge  by 
bathing  them  with  a  lotion  of  boracic  acid  (F.  45).  To 
prevent  the  gumming  together  of  the  eyelids  during 
sleep,  a  little  unguent,  cetacei  or  vaseline  should  be 
smeared  along  their  tarsal  borders  every  night.   At  the 
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commencement  of  tie  attack  the  bowels  should  be  acted 
I  on  by  some  purgative,  and  if  the  patient  is  hot  and 
tthirsty  an  alkaline  or  eftervescing  draught  (F.  66,  68) 
imay  be  prescribed,  but  as  a  rule  tonics  such  as  bark, 
<  quinine,  or  iron  will  be  required ;  and  these  are  giv.en 
•with  most  benefit  after  the  first  febrile  symptoms  which 
I  often  usher  in  an  attack  of  catarrhal  ophthalmia  have 
1  passed  away. 

CHRONIC  OPHTHALMIA  maybe  consequent  on  catar- 
rrhal  ophthalmia,  the  acute  disease  subsiding  into  a  chronic 
fform,  but  this  is  quite  exceptional.  Chronic  ophthalmia 
cgenerally  occurs  in  patients  who  are  below  the  standard 
cof  health,  and  in  those  who  have  to  earn  their  living  by 
tthe  long -continued  use  of  their  eyes  at  fine  work. 

Symptoms.— The  eye  has  a  reddish  and  irritable  ap- 
ipearance  ;  it  will  not  face  the  light  without  a  sense  of  dis- 
ccomfort and  watering.  The  caruncle  and  edges  of  the 
llids  often  look  red  and  prominent,  and  the  secretion  of 
tthe  mucous  surfaces  of  the  lids  and  globe  is  slightly 
lincreased.  Eeading  or  fine  work  soon  tires  the  eye,  and 
ecauses  it  to  flush  up.  The  patient  is  generally  more  or 
lless  out  of  health,  oftentimes  used  up  from  want  of  rest. 

Treatment.— When  there  is  reason  to  believe  that 
ocyer-use  of  the  eyes  has  been  the  exciting  cause  of  the 
idisease,  rest  must  be  strictly  enjoined.  Close  reading,  the 
^casting  up  of  figures,  and  all  fine  work  should  be  forbidden. 
IThe  state  of  the  patient's  health  should  be  improved,  and 
-any  irregularity  in  the  discharge  of  the  functions  of  the 
^different  organs  of  the  body  should  be  as  far  as  possible 
'Corrected. 

_  Local  Applications.— When  there  is  any  extra  secre- 
ttion  from  the  mucous  surfaces  of  the  lids  or  eye,  mild 
^stimulating  drops  or  lotions  do  good.  Two  or  three  drops 
^of  the  gntta3  argenti  nitratis  (F.  22),  or  of  zinci  sulphatis 
(.,F.  26),  may  be  dropped  into  the  eye  twice  a  day. 
ILotions  with  alum  or  with  alum  and  sulphate  of  zinc 
ecombined  (F.  48,  50),  are  very  efficacious  ;  a  weak  solution 
cof  the  acetate  of  lead  (F.  52),  provided  there  is  no  abra- 
S3ion  of  the  cornea,  will  be  often  found  very  useful.  The 
tiarsal  edges  of  the  lids  should  be  anointed  at  night  with 
ai  little  unguent,  cetacei,  to  prevent  their  gumming 
t  :ogcther  ;  or  if  there  is  much  secretion  from  the  Meibo- 
I''^^^?nr^N°^^^°^''^'  ^mguent.   hydrarg.   nitratis  dilut. 

.  129)  may  be  advantageously  used.    When  there  ia 


4  DISEASES  OF  THE  CONJUNCTIVA. 

mucli  dvead  of  ligbt,  stimulating  applications  to  tlie  eye 

5  to  do  good,  and  are  apt  to  excite  consideral3le  imta- 
tion  In  chronic  oplathalmia  connter- irritation  will  Le 
f  eqnently  found  beneficial;  a  small  blister  of  emplast 
canWidis,  or  a  piece  of  Brown's  blistering  tissue  of  the 
«te  of  a  shilling,  may  be  applied  to  the  temp  e,  or  behind 
IheeL^nt^P^^iJin  two  or  three  nights  if  necessary. 

If  the  remedies  named  fail  to  afford  relief,  a  seton  m 
the  temple  of  a  single  or  double  thread  of  thick  corded 
Sk  wS  occasionally"  do  good.  The  seton  should  not  be 
^lov7ed  to  remain  more  than  t^vee  or  four  weeks  o^  the 
nlreration  at  the  entrance  and  exit  of  the  thiead  may 
cause  aTuSig  scar.  In  cases  of  persistent  chronic 
ODhthaW  the  lids  should  be  everted  and  carefully 
eSmined  for  granulations,  as,  if  the  conjunctiva  has 
became  granules-,  the  ophthalmia  will  continue  until  the 
gi-annlations  are  cured.    (See  Geantjlab  Lids.) 

PTTBTJLENT   OPHTHALMIA  OF   NEWLY -BOBN 

TNFANTS-0«W7taZ«w^  neonatoruvi-is  one  of  the  most 
INFANTb  ^^2^'      ^  ^l,ich  the  surgeon  can 

important  ^en  rightly  treated  it  is  one  of 

JhTm'o^t'r;^^^^^^^^^ 

rk^?\SemSS:^»-^ 
S^f  the  eye.  ^-i^^:!:!.^^^":^ 

¥StB^^?^eS^d5«^ 
which  might  ^^^^ve  oeen  p         foi-^idable  disease,  had 
which  seldom  fail  to  au e  t  tins  ioim  ^^^^^ 

been  rightly  ^PP^^^'^-^.yl^^the  seventh  day  after  birth. 

'sz^^Ze'^o:roX  ':^ToLm^^    ^ut  to 

this  thire  are  occasional  exceptions;  thus,  one  eye  only 
i^ay  beTuvolved,  or  the  first  eye  may  suffer  twelve  or 

^^'Z^^:^^^^^^^  aisease  is 
Symptoms.-ihe  msw  ^^^^  ^^^^.^ 

^^"^\Vt  dTsctrg'e  ?om X  eyl,  and  that  the  edges 
^f^t^lids  a  'e  gW  together  during  sleep.    In  a  short 
t^^^ofS  w^l^n  a  ^i^S^^^t^rrS 
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severe,  is  converted  into  almost  pure  pus^  The  eyelids 
now  become  red  and  swollen,  and  then-  tarsal  margins 
caked  together,  pen  up  the  discharge  winch  accnmnlates 
behind  the  hds,  and  streams  over  the  ^lieeks  when  the 
eyes  are  opened.  The  qnantity  of  pns  which  literal  y 
pours  from  between  the  eyelids  in  a  bad  case,  and  the 
rapidity  with  which  it  is  secreted,  are  very  remarkable 

In  the  sUghf.  cases  of  purulent  ophthalmia  the  dis- 
charo-e  is  of  a  whitish  colour  with  scarcely  a  tmge  ot 
Yellow,  and  it  is  not  very  abundant  in  quantity,  in  the 
vem  seoeve  forms  of  the  disease  the  discharge  is  cf  a  deep 
yellow  colour  and  very  profuse.  Between  these  extremes 
there  are  many  gradations.  ^   .      ^  i  i. 

Prognosis.— When  a  child  suffering  from  purulent 
ophthalmia  is  seen  sufficiently  early,  and  proper  reme- 
dies are  rightly  applied,  recovery  is  almost  certain,  it 
should,  however,  be  remembered  that  cases  occasionally 
occur  of  so  severe  a  nature  that  all  treatment  is  unavai  - 
able  to  arrest  the  progress  of  the  disease,  and  one  or  bot  r 
eves  are  rapidly  and  irrecoverably  destroyed,  in  such 
instances  it  will  generally  be  found  that  the  discharge 
was  of  a  deep  yellow  colour,  very  copious,  and  that  it 
commenced  on  the  first  or  second  day  after  birth.  It 
will  also  be  probably  ascertained  on  inquiry  that  t be 
mother  had  gonorrho3a  at  the  time  of  her  confinement  or 
leucorrhoca  of  so  severe  a  type  that  the  discharge  was 
yellow  and  puriform. 

Treatment.— The  indications  for  treatment  are  to  wash 
away  the  discharge  from  the  eye  as  often  as  it  collects, 
and  to  use  some  astringent  lotion  to  arrest  the  resecre- 
tion  of  the  purulent  matter.  Lotions  of  alum,  or  of 
sulphate  of  zinc  and  alum  (F.  47,  50),  and  drops  ot 
nitrate  of  silver,  are  the  most  useful  astringents  m  puru- 
lent ophthalmia.  The  lotion  which  I  generally  use  is 
one  of  alum  (F.  47).  The  mode,  however,  of  applying  the 
remedies  is  of  as  much  importance  as  the  remedies  them- 
selves. The  lotion  should  be  gently  squirted  into  the  eye 
with  an  india-rubber  syringe  with  an  ivory  nozzle,  or  with 
a  small  glass  syringe,  every  half -hour  or  hour,  according 
to  the  severity  of  the  case,  the  object  being  to  thoroughly 
cleanse  the  eye  from  all  discharge  as  often  as  it  is  re- 
sccrcted .  This  treatment  should  be  pursued  by  night  as 
well  as  by  day.  The  intervals  between  the  use  of  the 
lotion  may  be  increased  as  the  discharge  decreases  in 
quantity.    The  carrying  out  of  these  instructions  should 
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be  entrusted  solely  to  the  nurse,  as  the  mother,  so  soon 
after  her  confinement,  is  unfitted  for  the  duty,  and  rest 
is  also  essential  for  her  in  order  to  ensure  a  due  sujoply  of 
milk  for  the  child. 

The  easiest  way  of  applying  the  lotion  is  as  follows  : — 
The  nurse  should  lay  the  child  on  her  lap,  turning  its 
head  a  little  to  one  side  or  the  other,  according  to  the 
eye  she  is  going  to  wash  out.  With  the  thumb  and 
finger  of  her  left  hand  she  gently  separates  the  lids,  whilst 
with  the  right  hand  she  squirts  a  stream  of  the  lotion 
into  the  eye  from  the  nasal  side,  allowing  it  to  run  away 
from  between  the  lids  on  to  a  soft  napkin,  which  she  has 
placed  under  the  child's  head  to  receive  it. 

If  the  case  be  very  severe,  the  surgeon  should  see  the 
child  once  or  twice  a  day  himself,  and  having  washed  the 
eye  thoroughly  from  all  discharge  with  a  stream  of  cold 
water,  he  should  drop  into  it  two  or  three  drops  of  a 
solution  of  nitrate  of  silvei',  gr.  2  ad  aquas  §!>  and  order 
the  alum  lotion  to  be  continued  as  directed  during  his 
absence.  In  some  cases,  where  the  nurse  is  very  awkward, 
and  cannot  rightly  use  the  lotion  with  a  syringe,  it  may 
be  efficiently  applied  by  means  of  a  soft  camel's-hair 
brush.  From  time  to  time  a  little  unguent,  cetacei  or 
imguent.  iodoformi  (F.  133)  should  be  smeared  on  the 
edges  of  the  lids,  to  prevent  their  sticking  together. 

It  occasionally  happens  in  bad  cases  of  purulent  oph- 
thalmia that  the  upper  eyelid  becomes  completely  everted. 
This  ectropion  is  due  partly  to  the  tendency  to  eversiou 
which  is  induced  by  the  swollen  conjunctiva,  and  partly 
also  to  the  spasmodic  action  of  those  fibres  of  the  orbi- 
cularis which  pass  over  the  upper  border  of  the  upper  lid. 
For  the  relief  of  this  form  of  ectropion  there  are  several 
modes  of  treatment.  In  many  cases  the  everted  lid 
may  be  returned  to  its  normal  position  and  kej^t  in  situ 
by  a  fold  of  lint  tied  over  the  closed  lids  with  a  bandage 
and  kept  wet  with  lotio  aluminis  (F.  47).  In  very  obsti- 
nate cases  I  have  divided  the  external  canthns  \vith  a 
pair  of  scissors  so  as  to  relieve  the  sjDasm  of  the  orbicu- 
laris, and  having  replaced  the  everted  lid,  kept  it  in 
position  for  a  few  days  by  uniting  it  to  its  fellow  by  two 
sutures  through  their  tarsal  margins. 

Evil  results  of  the  Puruient  Ophthalmia  of 
Infants. — The  great  danger  in  this  disease  is  lest  the  in- 
flammation which  was  originally  confined  to  the  conjunc- 
tiva of  the  lids  and  globe,  should  extend  to  the  cornea. 
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When  this  happens,  acute  corneitis  follows ;  the  covnea 
becomes  at  first  hazy,  then  ulcerates  either  si^perficially  or 
cleeply,or,  if  the  case  be  very  severe,  a  large  portion  of  it  may 
slough.  As  the  result  of  such  casualties  we  get  nebula, 
leucoma,  or  staphyloma  of  the  cornea.  Each  of  these 
siibjects  will  be  found  fully  treated  of  under  their 
respective  headings. 

PURULENT  OPHTHALMIA — Contagions  Opldhcd- 
viia. — To  this  disease  very  many  names  have  been  a]> 
plied,  but  the  two  mentioned  are  sufficient  to  indicate 
its  nature.  This  form  of  ophthalmia  is  both  puruleut 
and  contagious.  It  has  been  called  Egyptian  OpJithul- 
mia,  from  its  being  ever  present  in  Egypt,  where  the 
severest  tyjies  of  the  disease  are  to  be  constantly  found. 

In  its  mild  form  it  closely  resembles  catarrhal 
oplithalmia,  for  which  it  may  be  mistaken ;  but  in  the 
worst  cases  it  almost  equals  in  severity  the  gonorrhceal 
affection  of  the  eyes. 

Purulent  ophthalmia  commences  with  a  slight  dis- 
charge from  the  eye,  and  swelling  of  the  lids.  The 
discharge  soon  increases  in  quantity,  and  becomes  puri- 
form,  the  conjunctiva  gets  chemosed,  and  the  lids  grow 
rod,  shining,  and  asdematous.  If  the  disease  progresses 
uuchecked,  the  cornea  first  becomes  cloudy,  then  ulcerates, 
or  portions  of  it  slougb,  and  the  eye  is  destroyed.  The 
peculiar  tendency  of  purulent  ophthalmia  is  to  attack 
masses  of  people  who  are  congregated  together,  and 
living  without  due  attention  to  cleanliness  and  ventila- 
tion. Hence  it  is  that  the  disease  has  frequently 
broken  out  amongst  soldiers  in  barracks,  amongst  the 
poor  in  workhouses,  and  in  large  pauper  schools  in  the 
country. 

Although  purulent  ophthalmia  is  undoubtedly  propa- 
gated by  inoculation,  yet  there  is  abundant  evidence  to 
show  that  it  may  be  epidemic,  and  spread  without  any 
direct  conveyance  of  the  purulent  secretion  from  eye  to 
eye.  I  think  myself  that  the  ordinary  catarrhal  ophthal- 
mia may,  and  frequently  does,  assume  a  contagious  form, 
and  that  it  is  liable  to  do  so,  whenever  it  attacks  members^ 
of  a  community  who  are  living  in  violation  of  the  laws  of 
health. 

Treatment. — A  mild  case  of  purulent  ophthalmia 
should  bo  treated  in  the  same  way  as  catarrhal  ophthal- 
mia, page  2  ;  but  if  the  case  is  scvero  the  plan  of  treat- 
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ment  recommended  for  gonorrlioeal  ophtlialmia,  page  10, 
should  be  adopted.  After  tlie  severity  of  the  disease  has 
been  arrested,  there  is  apt  to  remain  a  muco-purulent 
discharge,  which  will  obstinately  resist  all  treatment 
for  many  weeks,  or  even  months.  Upon  everting  the  lids 
it  will  be  often  fonnd  that  this  chronic  discharge  is  due  to 
a  granular  condition  of  the  palpebral  conjunctiva  induced 
by  the  disease.  (See  Theatmekt  op  Gkanular  Lids, 
page  18.) 

In  all  outbreahg  of  the  disease  sanitary  precautions 
should  be  taken  to  prevent  it  spreading,  and  the  bad 
cases  should  be  kept  apart  from  the  others.  A  daily 
inspection  should  be  also  made  to  treat  each  fresh  case  as 
soon  as  the  early  symptoms  show  themselves. 

Results  of  Purulent  Ophthalmia. — 1st.  If  the 
disease  resists  all  treatment,  the  eye  may  be  lest  from 
ulceration  or  sloughing  of  the  cornea.  2nd.  The  eye  may 
recover,  but  with  a  nebula  of  the  cornea,  or  a  leucoma, 
to  the  inner  surface  of  which  the  iris  is  frequently 
attached,  causing  a  distortion  of  the  pupil.  3rd.  A 
granular  state  of  the  lids,  with  a  chronic  muco-purulent 
discharge. 

GONORRHCEAL  OPHTHALMIA  is  an  acute  specific 
iuflammation  of  the  conjunctiva  of  the  lids  and  globe, 
induced  by  the  inoculation  of  some  gonorrhoeal  matter 
into  the  eye.  It  is  characterised  by  a  profuse  purulent 
discharge  fi'om  between  the  lids,  which  is  of  a  yellow 
colour,  and  exactly  corresponds  in  aijpearance  with  that 
Avhich  flows  from  the  urethra.  The  disease  is  rajsid  in  its 
progress  and  very  destructive  ;  unless  it  is  soon  checked, 
the  eye  is  lost. 

Symptoms. — Acute  inflammatory  action  usually  com- 
mences in  from  six  to  eighteen  hours  after  the  inoculation 
has  been  effected.  The  early  symptoms  resemble  those  of 
catarrhal  ophthalmia,  but  they  are  more  severe.  A  slight 
thin  discharge  first  begins  to  ooze  from  between  the  lids, 
accompanied  by  a  sense  of  heat  and  fulness  of  the  eye. 
The  conjunctiva  of  the  globe  grows  red,  swollen,  and 
chemosed,  often  rising  above  the  level  of  the  cornea,  which 
will  ajjpear  as  if  it  were  partially  buried  below  it.  The 
lids  are  swollen,  red,  and  shining,  and  completely  closed 
over  the  eye.  The  discharge  has  now  become  excessive 
in  quantity,  of  a  thick  consistence  and  yeUow  colour,  and 
streams  over  the  cheeks  from  between  the  lids.  The 
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cornea  is  almost  certain  to  become  involved,  and  if  the 
inflammation  be  not  quiclvly  subdued,  ulceration  and 
sloughing  of  its  structure  will  surely  follow.  The  patient 
suffers  severely  from  the  pain  in  the  eye  and  around  the 
orbit,  with  an  oppressive  feeling  of  heat  and  fulness  of 
the  lids  and  globe.  The  disease  is  iTSually  confined  to  the 
one  eye.  When  the  second  becomes  affected  it  is  generally 
on  account  of  due  precaution  not  having  been  taken  to 
shield  it  from  the  danger  of  inoculation. 

The  most  efficient  mode  of  protecting  the  sound  eye 
from  contagion  is  by  covering  it  with  the  eye-shield 
designed  by  Mr.  F.  BuUer.  The  following  is  his  descrip- 
tion : — "  It  consists  of  a  square  piece  of  macintosh,  into 
the  centre  of  which  a  watch-glass  is  fastened,  and  of  three 


Fig.  1. 


strips  of  adhesive  plaster.  The  macintosh  is  trimmed  to 
fit  the  nose  and  forehead  of  the  patient,  and  should 
extend  across  one  side  of  the  forehead  about  half  an  inch 
above  the  eyebrow,  and  downwards  nearly  to  the  tip  of 
the  nose,  the  nasal  portion  reaching  a  little  beyond  the 
median  line. 

"A  strip  of  adhesive  plastei-,  about  an  inch  in  width, 
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and  long  enougli  to  reacli  from  just  in  fi-ont  of  one  ear 
to  a  corresponding  point  on  the  opposite  side,  is  applied 
along  the  upper  border  of  the  shield.    The  second  strip 
may^vary  in  width  according  to  the  height  of  the  nose, 
and  must  be  snipped  in  three  or  four  places,  m  order  that 
it  may  be  adapted  to  the  uneven  surface  upon  which  it 
rests,  the  lower  part  only  slightly  overlapping  the  edge 
of  the  shield.    For  additional  security,  a  third  and  some- 
what shorter  strip  is  placed  along  the  dorsum  ot  the 
nose.    The  eye  is  thus  completely  protected  by  a  water- 
proof shield,  the  upper  and  inner  sides  of  which  are  firmly 
adherent  to  the  skin  of  the  forehead  and  nose,  whilst  the 
lower  and  outer  borders  are  free,  so  that  the  eye  is 
exposed  to  the  air  almost  as  freely  as  when  an  ordinary 
shade  is  worn.    Moreover,  the  surfaces  of  the  watch-glass 
being  parallel,  vision  is  not  interfered  with,  and  the  patient 
is  able  to  attend  to  the  affected  eye.  . 

"As  the  strips  of  adhesive  plaster  become  softened  m 
the  course  of  a  few  days  by  the  warmth  and  secretion  ot 
the  skin,  they  require  to  be  renewed.  This  may  be  done 
as  often  as  necessary  without  any  difficulty  or  danger  ot 
infecting  the  healthy  eye."*  ,     ,     ^  ^. 

Treatment.— A  few  years  ago  the  treatment  con- 
sisted in  excessive  bleedings  from  the  arm,  and  m  the  use  ot 
strong  depressing  medicines.  Experience  has  shown  tiic 
error  of  such  proceedings,  and  by  now  adopting  a  directly 
opposite  course  a  far  larger  proportion  ot  cases  recover 
with  good  and  useful  eyes.  In  gonorrhoeal  ophthalmia 
the  treatment  must  be  constitutional  and  local. 

Constitutional  Treatment.— From  the  very  com- 
mencement of  the  attack  the  strength  of  the  patient 
must  be  supported  by  tonics,  diffusible  stimu  i  and  a 
liberal  diet.  The  whole  history  of  gonorrhoeal  ophthalmia 
is  of  a  depressing  character.  The  patient  generally  sutter- 
ino-  from  gonorrhoea  atthe  tmiethe  eye  becomes  inoculated 
is^from  the  nature  of  his  complaint  and  the  treatment 
adopted  to  cure  it,  below  the  standard  of  health.  The 
disease  itself  is  also  very  exhausting  ;  but  the  prospect 
of  loss  of  vision,  with  the  utter  annihilation  of  all  lutuye 
ijrosnects,  adds  to  his  sense  of  loneliness  and  despair. 
The  fact  that  the  patient  is  suffering  from  a  severe 
urethral  discharge  will  not  forbid  the  free  use  of  tonics 
and  stimulants.    The  danger  of  ulceration  and  sloughing 


*  Lancet,  May  W,  1871, 
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I  of  the  cornea  is  increased  in  proportion  as  tlie  vital  powers 
;  are  depressed.  Having  therefore  first  acted  freely  on  the 
1  bowels  by  a  moderate  purgative,  quinine  in  2  gr.  doses, 
>  or  the  mineral  acids  with  cinchona  (F.  75),  should  be 
.given  every  four  hours.  If  there  is  much  pain  or  irri- 
ttability,  opium   should  be  prescribed,  either  in  small 

quantities  frequently  repeated,  or  in  one  fall  dose  at  bed- 
ttime.  Where  there  is  heat  of  skin,  with  thirst  and  a 
I  furred  tongue,  an  effervescing  mixture  with  ammonia 

(F.  66)  may  be  advautageoirsly  oi-dered  before  prescribing 
tthe  direct  tonics.  The  diet  should  be  one  of  meat  or  beef- 
itea,  with  a  certain  amount  of  wine  or  brandy,  according 
tto  the  strength  of  the  patient. 

Local  Treatment.- The  best  applications  are  the 
I  local  astringents  and  antiseptic  lotions  given  below.  In 
■severe  cases,  owiug  to  the  swelling  of  the  lids,  it  is  very 
I  difficult  to  make  any  application  to  the  conjunctival  sur- 
:  faces  of  the  eye  and  lid.  To  remedy  this,  the  external 
i,  canthus  may  be  freely  divided,  and  the  Hd  will  then  be 
imore  easily  everted.  In  a  patient  with  bad  gonorrhoeal 
.  ophthalmia_  at  the  Middlesex  Hospital,  the  late  Mr. 
tCritchett  divided  the  upper  lid  through  its  centre  by 
;ia  vertical  incision  and  stitched  the  edges  apart.  The 
1  local  applications  could  then  be  freely  applied  and  the 

patient  did  well.  He  afterwards  pared  the  edges  of  the 
Lgap  and  united  them. 

Ifst.  Nitrate  of  Silver.— This  is  best  used  in  the 
I'form  of  solution,  varying  in  strength  from  gr.  10— gr.  30 
jad  aquas  5I,  according  to  the  severity  of  the  case.  The  lids 
■should  be  everted  and  the  conjunctival  surfaces  painted 
i  over  with  a  camel's-hair  brush  with  the  solution,  which 
-should  be  allowed  to  remain  a  few  seconds  so  as  to  whiten 
■  the  parts,  and  be  then  washed  off  with  a  stream  of  cold 

V  water,or  of  salt  and  water,  gr.  5  ad  acjuas  3I,  from  au  india- 
r  rubber  bottle.    This  should  be  repeated  once  daily,  and  iu 

V  very  bad  cases  a  second  application  may  be  necessary.  For 
•  the  mode  of  applying  the  solution  of  the  nitrate  of  silver, 
-  see  TiiiiATME.NT  of  Grakulab,  Libs,  page  18.    When  the 

hds  are  so  swollen  that  they  cannot  be  everted,  two  or 
three  drops  of  a  weaker  solution  of  nitrate  of  silver,  from 
:gr.  2— gr.  6  ad  aquas  ,^1,  may  be  dropped  twice  a  day 
into  the  eye,  after  it  has  been  first  cleansed  by  syringing 
away  the  discharge  with  cold  water. 

2 lid.  Lotions  of  Alum,  or  Alum  and  Sul- 
phate of  Zinc  (F.  47,  50)  should  be  used  at  least  once 
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every  hour,  to  wash  away  the  discharge  as  often  as  it 
accumulates.  The  lotion  should  be_  gently  injected  ovei 
the  surface  of  the  globe  by  a  syruige  or  india-iubbei 
bottle,  so  as  to  thoroughly  wash  away  all  purulent  mattei 

at  each  application.  r\-,,-;r,-i-no  

drd.  Lotions  of  Carbolic  Acid  and  Quinine.- 
I  frequently  use  a  lotion  of  carbolic  acid,  varying  in 
strength,  according  to  the  seventy  of  the  case,  liom 
inin.  i.-min.  6  toMie  ounce  of  distilled  water,  m  pre- 
ference to  the  alum,  or  alum  and  zmc  lotions  and  w  th 
excellent  results.  The  carbolic  lotion  should  be  apphe^ 
with  a  syringe  every  one  or  two  hours,  and  the  solntion 
of  nitrate  of  silver  with  a  camel' s-hair  brush  once  a  day 

I  have  also  used  with  good  eftect  the  q^"^y^^^J°ti°? 
(F.  53),  with  which  the  eye  should  be  constantly  washed 
and  with  each  application  some  allowed  to  go  i°to  the 
eye.    The  quinine  and  carbolic  lotions  may  be  used  alter- 
natelv  with  ffood  results.  .  , 

Itl  Cold  is  very  grateful  to  the  P-tient  and  may  be 
applied  during  the  intervals  between  using  the  lotion  by 
pGcing  a  fold^of  lint  wet  ^vith  iced  water  over  1^  eyehds 
and  chan<^ing  it  as  often  as  it  becomes  hot  or  diy.  iiie 
ratienl  may  also  be  allowed  . to  wash  away  the  discharge 
Ivith  a  piece  of  linen  dipped  m  the  iced  water  as  fast  as  it 
exudes  from  between  the  lids. 

5th.  If  the  cornea  should  becoine  ulcerated  and  the  e 
be  danger  of  perforation,  the  guttfB  eseriffi  (F.  18)  should 
be  used  twicJdaily  in  addition  to  the  other  treatment^,  so 

as  to  keep  the  pupil  contracted,  ^^^J-f  °^^Vpivent 
possible  the  danger  of  prolapse  of  the  uis.  to  pieveni. 
Ihe  gumming  ot^he  Ms  together,  and  ^^^^^^^^f.^^' 
septic,  the  t^S-sal  margins  may  be  anointed  daily  with  the 

uncuent.  iodoform.  (F.  133).       ,  .  ~,      ,   . 

By  a  steady  perseverance  i^i.^^is  l^^,^°l^^Tf  IS' 
best'^chauce  o?  laving  the  eye  is  -e^^-^.^;^^  ^^^^Si" 
but  the  disease  is  frequently  of  so  virulent  a  chaiactei 
that  in  spite  of  all  remedies  and  the  most  .lud.ciou 
management,  the  cornea  sloughs,  and  the  eye,  for  all  nsef  ul 
miri-ioses  is  irretrievably  lost.  ,   ,    .  i. 

^  7hei-e  s  a  form  of  gon or rhcral  ophthalmia  consequent 
on  the  urethral  discharge,  but  which  is  not  vrod^,ced  by 
inomMion.  The  two  eyes  are  affected  simultaneously 
Tt  in  a  few  days  or  a  week  after  the  appearance  of  the 
Jonorrhoea.  It  closely  resembles  a  very  severe  attack  of 
SlarrhaT  ophthalmia:  I  have  had  one  gentleman  under 
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I  my  care  wlio  has  had  three  attacks  of  this  forin  of 
:  intlammation  of  the  eyes,  coming  on  each  time  shortly 
.  after  he  had  contracted  a  fresh  gonorrhoea.  The  purn- 
:  lent  discharge  from  the  eyes  was  at  one  time  so  copious 
•  that  I  thought  it  must  have  been  caused  by  inoculation, 
1  but  its  reappearance  in  both  eyes  with  each  recurrence  of 
tthe  urethral  discharge  has  now  convinced  me  that  it 

■  was  due  to  other  causes.    I  should  add  that  this  patient 

■  with  each  attack  of  gonorrhoea  suffered  severely  from 
i  gonorrhceal  rheumatism.  It  is  possible  that  this  form 
I  of  ophthalmia  may  be  due  to  the  same  absorption  of  the 

poison  as  that  which  induced  the  rheumatism,  and  that 

■  the  discharge  from  the  eyes  is  an  attempt  to  eliminate 
the  poison  through  the  mucous  surfaces  of  the  globe 
and  lids.  Another  explanation  is,  that  in  some  people 
there  exists  a  peculiar  sympathy  between  the  mucous 
membranes  of  one  part  of  the  body  with  those  of 
another ;  thus,  it  is  not  uncommon  to  find  in  com- 
mon catarrh  the  whole  mucous  lining  of  the  body  more 
or  less  affected  at  one  time,  and  iu  one  gentleman 
with  whom  I  am  acquainted  a  severe  catarrhal  attack 
is  frequently  accompanied  by  a  discharge  fronr  the 
urethra. 

Treatment. — The  same  as  for  the  gonorrhceal  ophthal- 
mia caused  by  inoculation,  but  as  the  symptoms  are  less 
severe,  so  the  strength  of  the  remedial  applications  to 
the  eye  may  be  reduced.  Repeated  doses  of  balsam  copaiba 
will  sometimes  have  a  beneficial  effect,  and  check  mate- 
rially the  puralent  secretion.  A  good  nutritioirs  diet, 
with  a  moderate  allowance  of  stimulants,  should  be  pre- 
scribed. 

DIPHTHERITIC  OPHTHALMIA  is  a  disease  which  is 
almost  unknown  in  England.  It  was  first  described  by 
the  late  V.  Graefe,*  who  witnessed  several  epidemics  of 
this  peculiar  affection.  It  is  characterised  by  the  forma- 
tion of  false  membranes  which  are  not  mere  surface 
exudations  which  can  be  peeled  off",  but  distinct  plastic 
infiltrations  into  the  conjunctiva  which  cannot  be  entirely 
detached.  The  false  membranes  are  usually  confined  to 
the  conjunctiva  of  the  lids. 

Diphtheritic  ophthalmia  may  be  a  primary  disease, 
when  the  symptoms  are  usually  very  acute  ;  and  it  may 


•  Archiv  f.  Opthal.,    .  168,  1854-5. 
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be  epidemic.  In  England  it  is  generally  secondary  to  a 
purulent  or  a  gonorrlioeal  ophtlialmia,  and  the  stages  ot 
the  disease  are  usually  less  marked  than  those  which  V. 
Graefe  described  as  characteristic  of  diphtheritic  oph- 
thalmia. .        ,    ,    T  . 

Symptoms.— When  diphtheritic  ophthalmia  occurs  as 
a  primary  disease,  it  usually  commences  suddenly,  the  eye- 
lids become  red,  swollen  and  rigid  from  fibrinous  eiiusiou 
into  the  subcutaneous  tissues  :  there  is  chemosis  ot  the 
ocular  conjunctiva,  not  from  serous  effusion  as  m  the 
purulent   ophthalmia,  but   from  fibrinous  infiltration; 
and  a  thin  discharge,  mixed  with  flocculi  of  lymph,  oozes 
from  the  eye.    As  the  disease  advances,  the  swellmg  and 
redness  of  the  lids  increase  and  exudations  of  lympa 
take  place  on  the  surface  and  into  the  substance  ot  the 
conjunctiva  of  the  lids,  and  are  seen  on  everting  the 
lids,  either  as  small  isolated  grey  patches,  or  else  as  a 
continuous  membrane.    This  membrane  may  sometimes 
be  partially  peeled  ofi",  when  the  conjunctiva  below  it 
bleeds  ;  or  more  frequently  only  the  superficial  layers  ot 
lymph  can  be  detached,  and  the  deeper  portion  is  seen  to 
be  incorporated  with  the  mucous  membrane  and  in- 
capable of  separation.    The  cornea  is  very  apt  to  sufier, 
probably  from  the  constriction  of  the  vessels  caused  by 
the  fibrinous  infiltrations  into  the  conjunctiva  and  sub- 
coniunctival  tissues.  It  first  becomes  hazy,  portions  ot  its 
epithelium  are  detached  and  an  ulcer  is  formed,  which 
may  lead  to  perforation  and  prolapse  of  the  ins  ;  or  parts 
of  the  cornea  may  slough  and  the  eye  be  destroyed.  Alter 
a  variable  period,  generally  from  two  or  three  days  to 
a  week,  the  disease  drifts  into  its  second  stage;  the  lids 
become  less  rigid,  the  redness  subsides,  aud  the  discharge 
becomes  purulent ;  the  fibrinous  exudations  are  thrown 
oil  and  the  conjunctiva  of  the  lids  appear  almost  bared 
of  'their  epithelium.    Cicatrization  and  contraction  now 
set  in,  and  not  unfrequently  cause  some  inversion  ot  the 
lids     Such  are  the  symptoms  of  a  severe  case  ot  diphthe- 
ritic ophthalmia,  but  there  are  many  which  run  a  much 

milder  course.  ^    .     .  t  i 

When  the  diphtheritic  affection  is  secondary  to  a  puru- 
lent ophthalmia,  the  character  of  the  discharge  changes. 
It  becomes  more  watery,  and  adherent  false  membranes 
are  formed  on  the  conjunctiva,  in  the  manner  described 
in  the  previous  sections.  The  disease  runs  the  same 
course  as  the  primary  diphtheritic  ophthalmia. 
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Treatment. — The  treatment  which  I  have  found  by 
:  far  the  most  efficacious  is  the  one  first  suggested  and  prac- 
:  tised  by  my  colleague,  Mr.  Tweedy.  I  give  his  own 
;  account  of  the  treatment,  which  is  taken  from  The  Lancet, 

1882,  vol.  i.  p.  6.  lu  writing  of  four  cases  which  had 
1  been  under  his  care,  he  says  : — "  As  soon  as  the  nature 
■.  of  the  disease  was  definitely  recognised,  all  other  treat- 
iment,  if  any,  was  stopped,  and  quinine  lotion,  containing 
ifour  grains  of  sulphate  of  quinine,  with  a  minimum  of 
1  dilute  sulphuric  acid  to  au  ounce  of  water,  was  alone 
-  employed.  As  far  as  possible  the  diseased  surfaces  were 
'  kept  constantly  bathed  with  the  solution,  the  conjunctival 
r  sac  being  converted,  as  it  were,  into  a  trough  holding 
I  the  quinine  lotion.  A  bowl  of  the  solution  was  also 
;  placed  within  reach  of  the  patient,  who  washed  the  eye 
;  frequently  and  kept  a  well-soaked  compress  constantly 

applied  in  the  intervals.  Besides  these  applications  by 
;  the  patient  and  by  the  nurse,  the  house-surgeon  visited 
■,  each  case  three  or  four  times  a  day.  On  these  occasions 
I  the  lids  were  everted,  and  the  conjunctival  sac  thoroughly 
I  cleansed  with  the  quinine  lotion.  The  superficial  disin- 
:tegrated  portions  of  the  exudations  were  then  gently 
!  removed  with  wet  lint,  care  being  taken  not  to  aggravate 
tthe  inflammation  by  rough  handling,  or  by  rude  attempts 
tto  tear  ofi'  the  pseudo-membrane.  Usually  the  quinine 
Uotion  was  iced."  When  the  discharge  has  become  puru- 
llent,  and  the  false  membranes  have  ceased  to  form,  an 
,  astringent  and  antiseptic  lotion  (F.  25,  45,  56)  may  be 
msed  frequently. 

GRANULAR  ■L.TDS— Granular  0;phthalmia.— These 
t  terms  have  been  loosely  applied  to  a  rough  and  gramrlar 
'.  condition  of  the  lids  associated  with  a  muco-purulent 
L  discharge  from  the  conjunctiva. 

There  are  three  distinct  varieties  of  granular  lids, 
!  arising  from  different  cause.g  and  producing  diiferent 
r  results. 

1.  Trachoma. 

2.  rollicular  conjunctivitis. 

3.  Papilliform  granulations. 

_  1.  TRACHOMA— Trac/iomaiozis  Oranulations— This 
18  the  disease  which  is  known  as  the  true  granular  lids, 
■which  induces  cicatrization  of  the  conjunctiva, frequently 
i' leads  to  entropion,  and  is  usually  associated  with  a 
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vascular  condition  of  the  cornea  known  as  pannus.  In 
Sf  tmchoma  is  a  very  intractable  disease,  and  the  effects 
it  iDroduces  on  the  cornea  are  often  disastrous.  _ 

Trac  oma  cominences  as  distinct  new  growths  in  the 
IvniDhoid  tissue  immediately  beneath  the  conjunctiva 
covS  the  tarsus  of  the  Ms.  They  appear  as  small 
onaoue  whitish  bodies  scattered  m  the  conjunctiva 
Xth  thHppe  and  lower  eyelids,  shghtly  projec  mg 
?rom  the  surface,  and  usually  in  the  greatest  numbers 
ove^^ the  tarsus  of  the  upper  lid.  They  are  sohd  growths 
S  so  hrmly  implanted  that  it  is  impossible  to  remove 
?hem  as  when  punctured  they  will  not  shell  out  from  the 
snro'niunctival  tissue  in  which  they  are  embedded. 
ityTve  been  regarded  by  Dr.  De  Wecker  as  closely 

^'So'wSgthtformation  of  these  opaline  bodies,  pMc 
exudations  infiltrate  the  sub-mucous  tissue  and  thus 
Tctn  the  substance  of  the  lid  ^nd  i;educe^ts  phan^^^^^ 
Tt  is  this  thickened  state  which  causes  the  hd  to  cUoop 
sliihtly  and  gives  to  patients  with  granular  lids  their 
SiJrXepy  and  characteristic  appearance.  The  con- 
?nnctival  mucous  membrane  next  undergoes  changes  ;  it 
£st  becomes  over-vascular,  its  papiUaB  are  increased  m 
Sze  and Ts  surface  is  rendered  still  more  uneven  by  tW 
ineUi  ar  loroiections  of  the  sub-mucous  exudations.  The 
nnei  urfScesof  the  lids  now  present  a  rough  granular 
state  whS!  rubbing  against  the  cornea,  produces  the 

Sf^i^tSSf^sSSii^M 

otln  Se  o^uStTv^^^^  a  cicatricial  process  also  occurs  in 
on  in  tnc  ouujl  '   . ,  +•     g  .  tbe  increased  thickness 

subsiaes  cio  ^^^^  severe,  the 

Fw  Littg^  becomes  more  or  less  infolded  and 
tarsal   caituage    u  troniou  increases  so  long  as 

t^7oX::Ao^  oS::.^i  continues.  During  the 
the  ^onti action  iiu  i   a  muco-purulent 

^bole  °Ji,g^tniunctlva^ith  some  dread  of  light 

time       time  there  are  acute  attacks  of 
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iuflammatioii  which  are  recognised  as  acute  _  granular 
ophthahuia,  when  the  eye  suffers  from  excessive  photo- 
phobia, with  spasm  of  the  orbicularis  muscle. 

Symptoms  of  Trachoma. — A  feeling  of  constant 
grittiness  and  a  sense  of  heat  in  the  eye,  with  some  photo- 
phobia, and  a  muco-purulent  discharge  sufhcieut  to  cause 
the  lids  to  gum  together  in  the  morning.  There  is  red- 
ness of  the  caruncle  and  tarsal  margins,  and  in  advanced 
cases  the  upper  lid  droops  as  if  it  hung  heavily  over  the 
eye.  As  the  disease  progresses  the  cornea  suffers  from 
the  constant  friction  of  the  roughened  palpebral  con- 
junctiva. It  becomes  vascular  and  nebulous;  its  surface 
grows  uneven,  and  at  points  frequently  ulcerates.  This 
vascular  condition  of  the  cornea  dependent  on  granula- 
tions has  been  termed  "  trachomatus  pannus,"  to  distin- 
guish it  from  that  pannus  which  is  the  result  of  corneitis 
induced  from  other  causes.  In  some  cases  the  pannus  is 
confined  to  the  upper  half  of  the  cornea,  the  part  which 
is  under  the  cover,  and  consequently  subjected  to  the 
friction  of  the  upper  lid ;  but  in  granulations  of  long 
standing,  the  whole  surface  of  the  cornea  becomes  vas- 
cular, every  portion  of  it  being  pervaded  with  blood- 
vessels. All  these  symptoms  ure  greatly  increased  if 
the  eyes  are  overworked,  or  exposed  to  cold  winds  or 
bright  lights.  Occasionally  the  eyes  will  become  acutely 
inflamed,  constituting  the  condition  described  as  Acute 
Granular  Ophthalmia ;  the  lids  are  then  red,  swollen,  and 
spasmodically  closed,  from  the  excessive  photophobia, 
and  any  attempt  to  open  them  is  followed  by  a  gush  of 
hot  tears,  with  some  muco-pm-ulent  discharge.  Under 
treatment  these  acute  symptoms  will  gradually  subside, 
and  the  eyes  will  again  relapse  into  their  previous  state 
of  chronic  irritability. 

Prognosis. — Judicious  management,  coupled  witli  the 
reparative  power  of  time,  will  generally  succeed  in  oblite- 
rating the  granulations  and  restoring  a  smooth  surface 
to  the  palpebral  conjunctiva.  If  the  disease  has  been 
slight,  or  of  only  short  duration,  there  is  good  reason  to 
hope  that  the  eye  will  so  recover  from  the  irritation  to 
which  it  has  been  subjected  that  it  will  regain  the  greater 
part,  if  not  the  whole,  of  the  sight  it  had  lost.  If,  how- 
ever, the  granulations  have  been  sevei'e  and  long-con- 
tinued, they  will  probably  have  prodirced  mischief  which 
neither  time  nor  remedies  will  ever  completely  eradicate. 
The  conjunctiva  will  frequently  become  changed,  both  iu 

C 


18 


DISEASES  OF  THE  CONJUNCTIVA. 


appearance  and  structure.  Altliougli  its  surface  may 
have  grown  smooth,  yet  it  will  he  more  contracted  and 
dense  than  formerly,  and  have  acqiured  in  different  parts 
a  whitish  ghstening  aspect,  closely  resembling^  cicatricial 
tissue.  This  contraction  of  the  palpebral  conjunctiva  is 
the  most  frequent  cause  of  entropion  and  distichiasis. 
(SoG  articles  on  each  of  these  subjects.) 

The  cornea,  from  the  constant  friction  of  the  roughened 
lids  against  it,  will  often  become  so  uneven,  vascular,  and 
cloudy,  that  for  all  useful  purposes  the  eye  will  be  prac- 
tically blind. 

Treatment.— The  object  to  be  accomphshed  is  to  restore 
a  smooth  surface  to  the  lining  membrane  of  the  lids  by 
the  obliteration  of  the  granulations  ;  but,  in  endeavour- 
ing to  gain  this  end,  care  must  be  taken  to  avoid  the  use 
of  all  strong  remedies  which  will  destroy  the  conjunctiva 
and  produce  deep  cicatrices.    The  treatmeat  from  which 
I  have  found  the  greatest  benefit  has  been  the  applica- 
tion to  the  palpebral  conjunctiva  of  a  strong  solution  of 
the  nitrate  of  silver,  varying  in  strength,  according  to  the 
severity  of  the  case,  from  gr.  5— gr.  20  ad  aquos  ol. 
This  should  be  applied  in  the  following  manner:— i he 
patient  is  to  be  seated  in  a  chair,  and  the  surgeon,  stand- 
ing behind  him,  with  a  probe  everts  the  upper  lid  so  as 
fully  to  expose  the  palpebral  conjunctiva,  over  the  sur- 
face of  which  he  paints  with  a  camel's-hair  brush  the 
solution  of  the  nitrate  of  silver,  taking  care  to_  apply  it 
thoroughly  to  the  reflection  of  conjunctiva  which  forms 
the  oculo-palpebral  fold.    After  waiting  for  about  halt  a 
minute,  he  then,  with  a  syringe,  gently  squirts  over  the 
granular  surface  a  stream  of  cold  water,  or,  what  is  better, 
a  solution  of  common  salt  of  about  the  strength  of  gr.  5 
ad  aquas  5I,  to  wash  away  and  neutralize  all  the  surplus 
nitrate  of  silver,  so  as  to  prevent  it  irritating  the  eye,  or 
blackening  the  ocular  conjunctiva— a  misfortune  I  have 
seen  occur  when  strong  solutions  of  the  caustic  have  been 
frequently  used  without  taking  these  precautions.  This 
application  should  be  repeated  every  second  or  third  day, 
and  in  the  intervals  the  patient  should  frequently  bathe 
the  eyes  with  cold  water,  and  every  night  and  morning 
drop  into  them  a  little  of  a  weak  solution  of  the  chloride 
of  zinc  (F.  25),  or  some  other  mild  astringent.  The 
nitrate  of  silver  may  be  also  conveniently  appUed  to  the 
granulations  by  using  the  diluted  nitrate  of  silver  points 
(F.  6). 
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Sulphate  of  Coppsr,  or  a  combination  of  this  Salt 
with  alum,  "  lapis  divinus,"  or  "  green  stone,"  as  it  is  com- 
monly called  (F.  5)  are  excellent  astringents  in  granular 
lids.  Every  second  or  third  day  tlie  lid  should  be  everted, 
and  having  first  dried  the  surface  with  a  piece  of  linen, 
the  granulations  onlij  should  be  freely  touched  with  the 
sulphate  of  copper  or  gi-een  stone,  taking  as  much  care  as 
possible  to  prevent  the  caustic  from  affecting  the  con- 
junctiva. Between  the  applications  a  few  drops  of  the 
gnttaj  cupri  sulphatis  (F.  27)  should  be  dropped  twice  a 
day  into  the  eye. 

Acetate  of  Lead  is  a  useful  remedy  when  there  is 
excessive  roiighness  from  the  whole  palpelDral  conjunctiva 
being  covered  with  red  granulations  of  varying  sizes,  but 
unattended  by  any  acute  inflammatory  symjDtoms.  The 
acetate  of  lead  should  be  finely  powdered  and  laid  over 
the  granulations,  and,  after  waiting  one  or  two  minutes 
the  surplus  should  be  washed  off  with  a  stream  of  cold 
water.  This  application  does  good,  first,  by  rendering  the 
surface  moi'e  smooth  by  filling  up  the  chinks  between  the 
granulations,  and  afterwards  by  its  astringent  powers 
causing  them  to  shrink.  It  may  be  repeated  three  or 
four  times,  at  intervals  of  from  three  to  six  days. 

Liquor  Potassse. — Mr.  Dixon  speaks  very  highly  of 
the  benefit  to  be  derived  from  the  local  application  of  liq. 
potassas  to  the  granulations.  He  says :  "  The  fluid  is 
dabbed  upon  the  everted  lids,  so  as  to  be  thoroughly 
brought  into  contact  with  the  whole  surface."  And  fur- 
ther on  he  remarks  :  "  It  may  be  applied  at  intervals  of  a 
few  days  ;  and  in  some  cases  I  have  seen  the  granulations 
removed,  and  much  of  the  original  clearness  of  the  cornea 
restored,  in  the  course  of  six  weeks."* 

When  there  are  severe  inflammatory  symptoms,  as  in 
acute  granular  ophthalmia,  it  is  best  to  postpone  the 
use  of  astringents  until  they  have  partially  subsided.  In 
such  cases  great  relief  is  often  derived  from  applying  a 
slight  compress  and  bandage  (F.  3)  over  the  closed  lids, 
and  only  removing  it  for  the  purpose  of  bathing  the  eyes 
three  or  four  times  during  the  twenty-four  hours  with 
the  lotio  belladonna3  (F.  40),  or  the  lotio  belladonuEe  cum 
alumine  (F.  41).  If,  however,  as  sometimes  happens,  the 
compressing  bandage  should  prove  hot  and  uncomfortable, 
it  should  be  given  up,  and  in  its  place  a  fold  of  lint  wet 


*  Dixou  ou  Diseases  of  the  Eye,  thu-d  edition,  p.  5G, 
c2 
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witli  tlie  lotio  belladouuas  cum  alumine  should  be  sus- 
pended over  the  eye  by  a  piece  of  broad  tape  tied  round 
the  forehead.  As  soon  as  the  swelling?  and  redness  of  the 
lids  have  sufficiently  abated  to  allow  of  their  being  everted 
without  much  pain,  a  weak  solution  of  the  nitrate  of 
silver  should  be  painted  once  daily  over  the  palpebral 
conjunctiva,  and  in  the  intervals  between  the  applications 
the  belladonna  lotion  may  be  continued.  Even  in  cases 
of  granular  lids  where  there  are  no  severe  inflammatory 
symptoms,  but  where  the  photophobia  and  lachrymation 
are  excessive,  I  have  often  found  benefit  from  the  use  of 
the  compressing  bandage,  as  by  it  the  eye  is  kept  com- 
pletely at  rest,  and  the  friction  between  the  lids  and  the 
cornea  is  prevented. 

Inoculation  with  purulent  matter  for  the  cure  of 
severe  granular  lids  is  a  most  successful  mode  of  treatment. 
It  requires,  however,  great  caution  in  the  selection  of 
cases  fitted  for  this  procedure,  and  also  in  the  choice  of 
the  pus  with  which  to  inoculate  the  eyes.  The  whole,  or 
certainly  two-thirds,  of  the  cornea  should  be  so  permeated 
with  vessels  as  to  render  it  semi-opaque,  as  the  purulent 
ophthalmia  established  by  the  inoculation  is  very  liable 
to  induce  sloughing  in  any  ]portion  of  the  coi-nea  which 
is  quite  transparent.  The  pus  should  be  chosen  from  the 
eye  of  an  infant  suffering  from  purulent  ophthalmia.  Its 
strength  may  be  determined,  firstly,  by  the  colour,  and 
secondly,  by  the  severity  and  duration  of  the  inflamma- 
tion it  has  excited  in  the  eye  from  which  it  is  taken.  The 
yellow  pus  is  always  more  active  than  the  whitish  dis- 
charge seen  in  slight  cases  of  purulent  ophthalniia.  The 
period  of  the  disease  at  which  the  pus  is  taken  influences 
miaterially  the  amount  of  inflammation  and  suppuration 
it  is  capable  of  setting  up.  Pus  from  the  eye  of  an  infant 
in  the  early  and  most  acute  stage  of  purulent  oiDhthalmia 
will  produce  more  serious  effects  than  that  taken  from 
the  same  eye  at  a  later  period  of  the  disease,  after  it  has 
undergone  some  treatment  and  is  on  the  decline.  If  one 
eye  only  is  to  be  inoculated,  the  other  should  be  protected 
from  contagion  by  Buller's  eye-shield,  page  9.  Great  care 
and  cleanliness  will  be  required  dui-ing  the  whole  of  the 
treatment  to  prevent  the  other  eye  from  becoming  infected. 

To  inoculate  the  eye,  a  single  drop  of  pus  should  be 
taken  with  a  small  scoop  or  the  end  of  the  little  finger 
from  the  eye  of  an  infant  with  purulent  ophthalmia,  and 
placed  on  the  conjunctiva  of  the  lower  lid.  In  from 
eight  to  twenty-four  hours  the  first  symptoms  of  puru- 
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lent  oplitlialmia        begin  to  show  tliemselves,  and  will 
rapidly  increase  until  the  disease  has  reached  its  height. 
The  activity  of  the  inflammation  usually  lasts  from  eight 
to  ten  days,  but  the  discharge  Avill  not  completely  abate 
for  six  or  eight  weeks.    As  soon  as  the  discharge  becomes 
profuse,  the'^patient  should  be  allowed  to  wash  the  eyes 
with  cold  water  every  hour,  or  even  oftener  if  he  desires 
it,  and  if  there  is  much  pain  he  may  use  iced  water,  and 
when  lying  down  keep  a  fold  of  lint  wetted  with  it  over 
the  eyelids.    No  astringent  application  should  be  given 
to  check  the  discharge,  but  the  disease  must  be  allowed 
to  run  its  course  uninterruptedly.  _  The  danger  to  be 
apprehended  is  sloughing,  or  ulceration  of  a  portion_  of 
the  cornea.    During  the  progress  of  the  inflammation 
it  is  often  very  clitficult  to  decide  whether  the  cornea 
is  still  entire,   as   from  its   red   and   swollen  villous 
appearance  it  is  difficult  to  even  distinguish  it  from  the 
surrounding  vascirlar  conjunctiva.   The  only  test  then,  is 
to  notice  its  curvature,  and  if  this  remains  unchanged, 
and  there  is  no  depression  in  one  part  with  a  lump  of 
swollen  granulations  in  another,  no   anxiety  need  be 
felt.    The  patient  should  be  allowed  a  liberal  meat  diet, 
with  a  fair  amount  of  stimulants,  during  the  whole 
period  of  treatment;  if  his  appetite  or  strength  fail, 
quinine  or  bark  (F.  75,  79)  should  be  prescribed ;  and 
if  from  pain  his   nights  are  disturbed,   opiates  may 
be  given  at  bedtime.    It  should  be  remembered  that, 
although  inoculation  will  obliterate  the  granulations 
from  the  lids  and  the  vessels  from  the  cornea,  yet  it 
-will  not  efface  previously  existing  nebulosities.  Some 
operation  is  often  afterwards  required  to  alter  the  shape 
of  the  pupil,  so  as  to  bring  it  opposite  that  portion  of 
the  cornea  which  is  most  transparent.    The  results  of 
my  experience  of  inoculation  in  severe  cases  of  granular 
lids  have  been  most  brilliant.    I  have  seen  patients  prac- 
tically blind  for  years,  and  condemned  to  the  workhouse, 
regain  sufficient  sight  to  resume  their  former  occupations. 

Instead  of  inoculation  Dr.  De  Wecker,  of  Paris,  speaks 
favourably  of  an  infusion  of  Jequirity  seeds,  the  produce 
of  the  Abras  precatoruis,  which  induces  a  purulent 
ophthalmia  which  tends  to  obliterate  the  granulations. 
The  infusion  is  prepared  thus  :— Macerate  3  parts  of  the 
powdered  seeds  in  500  parts  of  cold  water  for  24  hours, 
then  add  500  parts  of  hot  water,  and  filter  immediately 
after  the  liquid  cools.  The  infusion  may  be  used  as  a 
lotion  three  times  in  one  day,  and  be  repeated  on  the 
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second  and  third  days,  if  necessary  ;  or  be  painted  on  the 
everted  lids.* 

2.  FOLLICULAR  CONJUNCTIVITIS.  —  Follicular 
granulations  are  an  irritative  or  inflammatory  hypertrophy 
of  the  lymphoid  folHcles  of  the  subconjunctival  tissue,  and 
esijecially  of  those  towards  the  oculo-x^alpebral  fold,  and 
are  usually  most  easily  seen  in  the  lower  eyelid.  On  draw- 
ing down  the  lower  lid  groups  of  I'ound.  and  oval  semi- 
translucent  bodies  may  be  seen,  chiefly  in  the  cul-de-sac 
formed  by  the  conjunctiva  as  it  passes  on  to  the  globe. 
In  severe  cases,  however,  and  especially  when  due  to  toxic 
causes,  as  the  irritation  of  atropine  or  eserine,  &c.,  they 
occupy  the  whole  mucous  surfaces  of  the  lids. 

Unlike  trachoma,  these  enlarged  folhcles  do  not  induce 
cicatrization  and  contraction  of  the  lid ;  and  further, 
whilst  trachoma  has  its  seat  of  election  in  the  conjunctiva 
covering  the  tarsus  of  the  upper  lid,  the  enlarged  follicles 
affect  chiefly  the  oculo-palpebral  fold  of  the  lower  lid. 

Follicular  conjunctivitis  may  be  caiised  by  living  in  a 
crowded,  iinhealthy  atmosphere,  or  by  any  local  irritant, 
such  as  dust  or  smoke,  or  by  the  fi'equent  instillation  of 
atropine  or  eserine  into  the  eye;  and  it  is  a  frequent 
concomitant  of  uncorrected  errors  of  refraction,  and  espe- 
cially hypermetropia. 

Treatment. — When  follicular  conjunctivitis  is  due  to 
an  irritant,  remove  the  exciting  cause.  If  it  be  atropine  or 
eserine,  omit  them  for  a  time.  In  cases  where  it  is 
advisable  to  continue  the  use  of  some  mydriatic,  a  weak 
solution  of  daturine  will  sometimes  be  better  tolerated 
than  atropine.  As  a  local  application,  a  weak  solution  of 
the  chloride  of  zinc  gr.  J  to  gr.  1  to  the  ounce  of  distilled 
water  ;  or  a  lead  lotion  (F.  52)  may  be  ordered.  If  very 
obstinate,  a  weak  solution  of  nitrate  of  silver  (F.  22)  ma}'-  be 
tried  ;  but  all  powerful  caustics,  such  as  sulphate  ofcopper 
or  strong  solutions  of  nitrate  of  silver,  should  be  avoided. 

3.  PAPILLIFORM  GRANULATIONS  are  the  result  of 
a  purulent  ophthalmia  or  of  chronic  conjunctivitis.  They 
are  simply  the  enlarged  papilla;  of  the  conjunctiva  of  both 
lids.  The  pajDillas  appear  to  be  elongated,  somewhat 
thickened,  and  many  of  them  pedunculated.  They  are 
very  vascular,  and  give  to  the  mucous  membrane  of  the 
lids  a  bright  red  appearance. 


«  Ophthal.  Eeview,  vol.  ii.  p.  10,  1883. 
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The  absence  of  trachomatous  growths  and  of  follicular 
granulations  well  distinguish  this  affection  from  either  ot 
the  two  preceding.  The  bright  red  villous  appearance  ot 
the  eoniunctiva  is  also  very  characteristic. 

Treatment.— These  cases  are  often  tedious,  but  with 
care  they  get  quite  well.  Mild  astringent  and  antiseptic 
apphcatious  suit  best.  A  weak  solution  of  chloride  of  zinc 
(F  2.5)  or  of  nitrate  of  silver  (F.  22)  may  be  dropped  twice 
a  day  into  the  lower  eyelid,  and  the  eyes  may  be  washed 
frequeutly  during  the  day  with  the  boracic  acid  or 
resorciu  lotion  (F.45,  46),  or  the_  lotion  with  alum  and 
sulphate  of  zinc  (F.  50)  or  the  lotio  plumbi  (F.  52).  it 
the  case  does  not  improve  under  these  applications,  the 
lids  may  be  painted  with  the  solution  of  nitrate  of  silver 
err  10  to  distilled  water  5I,  as  described  at  page  1». 
Tonics  of  cinchona,  quinine,  or  qumme  andiron  (i* .  7o,  /  J, 
81)  should  also  be  ordered. 

SYNDECTOMY— Peciioi)!  v.— This  operation  was  first 
practised  by  Dr.  Furnari,  of  Paris,  in  1862.*  It  consists 
in  excisino-  a  band  of  conjunctiva  and  subcouiunctival 
tissue  of  about  one-eighth  of  an  inch  m  width  from 
around  the  cornea  and  close  up  to  its  margin._  It  may 
be  performed  in  the  following  manner  :— The  patient  being 
placed  under  chloroform,  and  the  lids  widely  separated 
with  a  sprmg  speculum,  a  fold  of  conjunctiva  is  to  be 
seized  with  a  pair  of  finely -toothed  forceps,  and  with  a  pair 
of  blunt-pointed  curved  scissors  an  incision  is  to  be  carried 
throuo-h  that  membrane  around  the  cornea,  at  about  one- 
ei-idith  of  an  inch  distant  from  it.  The  band  of  conjunctiva 
sim-ounding  the  cornea  is  now  to  be  dissected  off,  and  all 
the  subconjunctival  tissue  and  vessels  between  it  and  the 
sclerotic  carefully  removed  close  up  to  the  corneal  margin. 
The  operation  being  now  completed,  the  lids  are  to  be 
closed  and  covered  with  a  wet  compress  and  a  bandage. 

After  three  or  four  days  the  wound  will  be  found 
covered  with  lymph,  and  in  a  few  weeks  it  will  be  perfectly 
closed,  partly  from  contraction  of  the  surrounding  con- 
junctiva, but  partly  also  by  the  formation  of  a  smooth 
"cicatrix  tissue.  This  operation  is  well  suited  for  severe 
cases  of  pannus  which  continue  after  the  granulations  ot 
the  lids  have  been  obliterated ;  but  my  experience  of  it  for 
tiic  cure  of  granulations  is  that  it  is  unsuccessful.  I  have 
on  several  occasions  performed  syndectomy  as  a  pre- 

*  Gazette  Medicalc,  Nos.  1-G,  8,  &c.,  18G2. 
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liminary  to  inoculation,  and  allowed  the  eye  to  recover 
from  all  effects  of  the  operation  before  introducing  the 
pus.  The  virulence  of  the  purulent  ophthalmia  seemed  to 
have  been  materially  diminished  by  the  removal  of  the 
portion  of  conjunctiva,  and  by  the  broad  cicatrix  which  it 
had  produced  around  the  cornea.  Tor  a  detailed  account 
of  these  cases,  see  "  Eoyal  London  Ophthalmic  Hospital 
Reports,"  vol.  iv.  p.  182. 

XEROPHTHALMIA — Xerosis —  Cuticular  Conjunct tva 
— is  an  excessive  dryness  of  the  cornea  and  of  the  conjunc- 
tiva covering  the  globe  and  lining  the  lids.  In  a  case  of 
confirmed  xerosis  there  is  usually  some  symblepharon  or 
partial  union  of  the  lids  to  the  globe,  or  else  there  are 
membranous  frena  passing  between  the  lids  and  the 
globe ;  the  eyelids  are  contracted  and  will  not  close  over 
the  eye,  and  the  tarsal  edges  of  the  lids  are  more  or  less 
inverted  with  some  of  the  lashes  brushing  against  the 
eye.  The  conjunctiva  of  the  globe  has  a  dusky,  dry, 
cicatricial  aspect,  and  the  cornea  is  dull  and  cuticular. 
The  dry  and  contracted  conjunctiva  passes  abruptly  from 
the  inner  surfaces  of  the  lids  on  to  the  globe,  so  that  the 
sulci  which  ought  to  exist  between  the  lids  and  globe  are 
destroyed.  The  puncta  are  usually  closed  and  sometimes 
obliterated.  The  eye  is  almost  useless  to  the  patient  and  a 
source  of  much  trouble  from  recurrences  of  inflamma- 
tion. 

Causes. — The  most  frequent  cause  is  prolonged  con- 
junctivitis, with  a  muco-purulent  discharge  from  granular 
lids,  probably  also  assisted  by  the  application  of  too 
strong  caustics  to  the  lids,  or  the  long-continued  use  of 
powerful  astringents.  The  palpebral  conjunctiva  gradu- 
ally becomes  thickened  and  contracted,  and  the  lids  in- 
verted, so  that  some  of  the  cilia  brush  against  the  eye. 
With  the  contraction  and  thickening  of  the  palpebral 
conjunctiva  the  lids  lose  their  normal  softness  and  cease 
to  close  completely  over  the  eye.  The  constant  in-itation 
of  the  lashes,  and  the  ex^^osure  due  to  the  imperfect 
closure  of  the  lids,  lead  to  the  formation  of  cuticular 
conjunctiva.  Any  cause  which  prevents  the  proper 
closing  of  the  lids  over  the  eye  may  induce  xerosis,  and 
consequently  we  occasionally  meet  with  this  affection 
after  injuries  of  the  conjunctiva  of  the  lids  from  escha- 
rotics,  lime,  and  strong  acids. 

Treatment. — There  is  no  application  to  the  eye  which 
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will  really  benefit  it.  Milk  has  been  recommended,  and  a 
lotion  of  glycerine  (F.  55)  will  sometimes  afford  tempo- 
rary benefit.  The  only  way  to  obtain  complete  relief  is  to 
keep  the  lids  closed  and  thus  prevent  the  di-ying  of  the 
conjunctiva.  This  can  only  be  accomplished  in  extreme 
xerosis  by  completely  uniting  the  tarsal  edges,  but  in  less 
severe  cases  it  will  be  sufficient  to  join  the  margins  of  the 
lids  together  at  tvt  o  points  so  as  to  leave  a  central  chink 
through  which  the  patient  can  see. 

In  a  lad,  set.  eleven,  with  extreme  xerosis,  I  closed  the 
eyelids  of  one  eye  by  uniting  their  tarsal  edges,  and  left 
them  closed  for  eleven  months.  I  then  divided  the  line  of 
adhesion  and  reopened  the  lids,  and  I  found  that  the 
cornea  had  become  more  clear,  the  conjunctiva  moist,  and 
the  sight  greatly  improved.*  Unfortunately  the  lids 
could  not  close  over  the  eye,  and  the  xerosis  soon  recurred. 
Mr.  Buller  has  advanced  a  step  further,  and  after  having 
closed  the  lids  by  uniting  their  margins,  he  trephined  a 
hole  with  the  trephine  (Fig.  8,  page  60)  through  about 
the  centre  of  the  line  of  junction  between  the  lids,  and 
succeeded  in  making  a  window  through  which  the  patient 
had  considei-ably  improved  sight.t 

PEMPHIGUS  CONJTJNCTIVJE  is  a  severe  but  for- 
tunately a  very  rare  affection.  The  bullas  appear  on  the 
conjunctiva  of  the  lids  and  eye,  whilst  the  pemphigus 
blisters  are  coming  and  going  on  other  parts  of  the  body. 
The  formation  of  the  bullas  is  accompanied  by  swelling  of 
the  lids,  cheraosis  of  the  conjunctiva  and  a  muco-purulent 
discharge.  The  bullas  seem  to  affect  both  the  ocular  and 
palpebral  conjunctiva.  With  the  breaking  of  the  bulhe 
raw  surfaces  are  left  which  afterwards  unite  at  opposed 
points  and  form  adhesions  which  bind  the  lids  to  the 
globe,  and  sometimes  also  the  margins  of  the  lids  to  each 
other.  If  the  surface  of  the  cornea  has  been  involved  in 
one  of  the  bulloe,  it  loses  much  of  its  transparency, 
assumes  a  fibrous  aspect,  and  probably  becomes  united 
by  bands  of  adhesions  to  the  inner  surfaces  of  the  lids. 
When  pemphigus  has  once  attacked  the  conjunctiva,  the 
bullfc  may  reappear  from  time  to  time  until  the  destruc- 


*  The  bistory  of  this  patient  is  rolatetl  as  Case  I.  iu  Mr.  BuUcr's 
paper  on  XeropLthalinia,  Royal  London  Ophthalmic  Hospital  Re- 
ports, vol.  viii.  p.  421. 

t  Ibid.  p.  424. 
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tion  of  tlie  eye  is  complete.  I  have  seen  the  disease 
limited  to  one  eye,  but  both  may  be  afTected  by  it.* 

Treatment. — The  applications  to  the  eye  should  be 
shg-htly  astringent  and  sedative.  The  lotio  aluniinis  cum 
atropia  may  be  used  frequently ;  or  if  the  cornea  be  not 
affected  the  guttas  zinci  chloridi  may  be  dropped  into  the 
eye  night  and  morning,  and  during  the  day  the  eye  may 
be  bathed  with  the  lotio  belladonnas.  The  astringents 
should  be  omitted  if  they  create  irritation.  The  edges  of 
the  lids  should  be  anointed  witn  a  little  vaseline  every 
night,  and  a  piece  of  vaseline  the  size  of  a  hemp-seed  may 
be"introdnccd  between  the  lids  twice  daily,  with  the  view 
of  keeping  an  unctuous  material  betv^een  the  opposed 
pemphigus  wounds,  and  thus  preventing  their  union 
during  the  period  of  cicatrization. 

The  constitutional  treatment  should  be  tonics  of 
quinine  (F.  79),  or  cinchona  (F.  75).  If  there  is  much 
pain,  sleep  should  be  produced  by  opiates  at  night. 

PTEBYGIUM  is  a  peculiar  morbid  growth  of  the  con- 
junctiva and  subconjunctival  tissue.  It  is  of  a  triangular 
shape,  with  its  base'usually  at  the  semilunar  fold  close  to 
the  inner  canthus,  and  extending  outwards  it  gradually 
tapers  to  a  rounded  end  which  is  implanted  on  the  surface 
of  the  cornea,  generally  reaching  to  a  point  opposite  the 
inner  margin  of  the  pupil,  and  sometimes  spreading  half- 
vray  across  it.  I  have  never  seen  the  pupil  completely 
occluded  by  the  growth.  A  pterygium_  is  more  or  less 
vascular,  and  one  or  two  large  conjunctival  vessels  may 
be  frequently  seen  coursing  along  it.  In  some  cases  it  is 
red,  Ileshy,  and  prominent,  whilst  in  others  it  is  pale 
and  membranous,  and  so  thin  as  to  be  almost  traaslncent. 

A  pterygium  is  almost  invariably  a  single  growth  con- 
fined to  the  inner  half  of  the  eye,  although  to  this  there 
are  occasional  exceptions,  and  cases  have  been  reported 
where  there  have  been  two  pterygia,  one  on  each  side  of 
the  cornea,  and  also  where  they  have  occurred  m  the 
upper  and  lower  parts  of  the  eye,  in  lines  corresponding 
with  the  superior  and  inferior  recti  muscles.  The  disease 
may  be  limited  to  one  eye,  or  both  may  be  affected  by  it. 
I  have  seen  many  cases  in  which  a  pterygium  existed  in 
both  eyes;  in  all  of  them  the  growths  were  symmetrical. 


*  In  .a  case  related  iu  a  pamphlst  by  Dr.  .James  Gauipboll,  St. 
liouis,  Mo.,  both  eyes  were  destroyed  by  this  disease. 
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Patients  about  the  middle  age  are  most  liable  to  ptery- 
gium, and  especially  those  who  have  served  long  in  tropi- 
i  cal  climates.  It  is  seldom  seen  in  the  young.  The  disease 
iis  of  slow  and  almost  imperceptible  growth,  and  it  is  not 
1  until  it  has  attained  a  considerable  size  that  it  causes  any 
;  annoyance.  When  it  extends  partially  over  the  pupil  it 
i  interferes  with  vision. 

Treatment. — There  are  only  two  ways  of  efficiently 
dealing  with  a  pterygium.  It  may  be  excised,  or  its  apex 
;may  be  transplanted  from  the  cornea  to  a  part  of  the 
I  conjunctiva,  where  even  if  it  were  to  grow  it  would  cause 
I  no  impairment  of  vision.  ISTo  local  application  to  the  eye 
•will  be  of  any  benefit  in  eradicating  the  disease. 

1.  Excision  of  the  Pterygium. — The  lids  being  sepa- 
1  rated  by  a  spring  speculum,  the  pterygium  is  to  be  seized 
;from  above  downwards  by  a  pair  of  forceps  and  drawn 
■  slightly  from  the  eye.  With  a  pair  of  fine  scissors  or  a  Beer's 
i knife  its  attachment  to  the  cornea  is  to  be  separated,  and 
'then  with  a  few  snips  of  the  scissors  the  greater  part  of 
•the  pterygium,  or  the  whole  of  it,  if  it  be  small,  is  re- 
1  moved. 

If  the  base  of  the  growth  be  large  no  attempt  should 
Ibe  made  to  excise  the  whole  of  it,  as  the  too  free  removal 
'  of  the  conjunctiva  will  cause  a  tight  cicatrix,  which  will 
Lgreatly  impair  the  outward  movements  of  the  eye.  After 
tthe  pterygium  has  been  removed,  the  cut  edges  of  the 
I  conjunctiva  should,  if  the  gap  is  not  too  wide,  be  drav/n 
•.together  with  one  or  two  fine  sutures. 

2.  Transplantation  of  the  Pterygium. — Thisopera- 
ttion  was  first  suggested  and  practised  by  Desmarres.  I  have 
I  tried  it  my  sell:  on  many  occasions,  and  much  prefer  this 
I,  operation  to  excision  of  the  growth.  The  operation  may  be 
!  performed  as  follows  : — The  lids  having  been  separated  by 
•.the  sj-jring  speculum,  the  extremity  of  the  pterygium  is  to 
'  be  seized  with  a  pair  of  forceps  close  to  the  cornea,  and 
I  its  union  with  that  structure  carefully  parted  by  a  few 
-snips  with  a  pair  of  fine  scissors.  One  cut  is  then  to  be 
imadc  with  the  scissors  through  the  conjunctiva  along  the 
1  upper,  and  another  along  the  lower  border  of  the  ptery- 
gium. At  the  point  of  the  lower  free  cut  edge  of  the 
conjunctiva,  to  which  it  is  desired  to  plant  the  apex  of  the 
-growth,  a  small  nick  is  to  be  made  with  the  scissors,  and 
:  into  this  the  cone  of  the  pterygium  is  to  be  fixed  by  a 
-single  fine  thread  suture. 

The  pterygium,  now  separated  completely  from  the 
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cornea  and  implanted  into  the  conjunctiva,  generally 
wastes,  and  becomes  so  shrunken  that  it  ceases  to  draw 
attention  to  the  eye.  Such  has  been  the  result  m  the 
cases  in  which  I  have  performed  this  operation.  The 
great  advantage  which  transplantation  offers  over  exci- 
sion of  the  pterygium  is,  that  as  there  is  no  removal  of  a 
portion  of  the  conjunctiva,  there  is  afterwards  no  dense 
cicatrix  to  cause  a  drawing  in  of  the  eye,  or  to  limit  its 
movements  outwards. 

PINGUECULA  is  a  term  applied  to  a  small  yellowish 
patch  which  is  frequently  seen  on  the  eye  near  the  margin 
of  the  cornea,  and  is  apparently  in  the  substance  of 
the  conjunctiva.  In  a  specimen  examined  by  Desmarres 
the  growth  was  found  to  be  composed  exclusively  of 
hypertrophied  conjunctival  epithelium.  It  creates  annoy- 
ance sometimes  from  its  being  a  little  conspicuous,  but 
it  is  perfectly  innocuous.  If  its  presence  worries  the 
patient,  it  may  be  removed  l)y  seizing  hold  of  it  with 
forceps,  and  snipping  it  off  with  a  pair  of  fine  scissors. 

DERMOID  TUMOURS  generally  spring  from  the 
maro-in  of  the  cornea  and  the  adjacent  sclerotic.  They 
are  usually  smooth  light-coloured  growths,  covered  with 
conjunctiva  and  with  a  few  hairs  sprouting  froin_  then- 
surface.  They  are  congenital,  and  consist  of  elastic  and 
connective  tissue  and  fat.  , 

Treatment.— The  only  way  to  get  nd  of  these  tumours 
is  by  excision.  Whilst  operating  care  must  be  taken  not 
to  dissect  deeply  into  the  sclerotic  and  cornea,  even 
though  the  origin  of  the  tumour  should  ai^parently  be 
below  their  surfaces. 

EIBRO-FATTY  TUMOURS  OF  THE  CONJUNC- 
TIVA.—The  tumour  to  which  I  now  refer  is  seen  m  the 
outer  portion  of  the  eye,  and  appears  as  a  solid  fatty- 
lookino-  vertical  fold,  extending  outwards  from  the  con- 
junctiva beyond  the  cornea  to  the  external  cantlius. 
When  the  eye  is  everted  the  tumour  is  little  noticed,  it 
seems  to  sink  back  into  the  fat  of  the  orbit ;  but  if  the 
eye  be  inverted,  the  thick  whitened  fold  of  conjunctiva 
at  once  becomes  manifest.  _ 

Treatment.— Unless  the  deformity  be  very  great,  it  is 
wise  to  leave  the  tumour  alone.  It  usually  causes  no 
inconvenience.   If  an  endeavour  be  made  to  remove  the 
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ttuuionr,  it  will  be  fouucl  to  be  so  intimately  counectecl 
\vfith.  the  conjunctiva  covering  it,  that  it  will  be  difficult, 
iif  not  impossible,  to  isolate  it.    The  evils  which  I  have 


.seen  follow  an  attempt  to  remove  the  growth  are  a 
1  marked  unsightly  cicatrix  and  a  limitation  of  the  inward 
I  movement  of  the  eye. 

CYSTS  OP  THE  CONJUNCTIVA  are  generally  the 
.■  simple  serous  cysts.  They  usually  appear  as  small  round 
I  or  oval  translucent  bodies,  and  occasion  inconvenience 
I  only  by  their  size  or  their  position.  Their  most  frequent 
;  site  is  in  the  fold  of  conjunctiva  which  is  reflected  from 
•  the  lower  lid  on  to  the  globe.  They  are  easily  removed 
1  by  first  seizing  them  with  a  pair  of  finely-toothed  forceps, 
:  and  then  with  a  pair  of  scissors  snipping  through  the 
;  portion  of  conjunctiva  which  holds  them. 

WARTS  OF  THE  CONJUNCTIVA  usually  grow  from 
:  near  the  tarsal  margins  of  the  lids,  but  they  may  spring 
from  other  portions  of  the  conjunctiva,  and  even  cover  a 
large  portion  of  the  globe.  They  may  either  be  peduncu- 
lated or  sessile. 

The  proper  treatment  is  excision. 

INJURIES  OF  THE  CONJUNCTIVA. 

ECCHYMOSIS  OF  THE  CONJUNCTIVA— Si(.?;coii- 
.  jxmdival  Hcemorrliage — may  be  caused  by  a  blow  on  the 
6ye,  by  coughing,  or  by  any  violent  exei'tion.  The  effused 
blood  at  first  appears  as  a  bright  red  mark  abruptly 


Fig.  2. 
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limited  to  a  jjortioii  of  the  conjunctiva,  hui  during  the 
process  of  absorption  the  colour  loses  its  intensity,  and 
passes  through  a  variety  of  shades  which  diffuse  them- 
selves over  the  front  of  the  eye. 

Treatment. — A  few  days'  rest  is  generally  all  that  is 
required.     Cold  applications  are  grateful,  and  may  be 
'  used  either  by  allowing  the  patient  to  sponge  his  eyes 
three  or  four  times  a  day  with  cold  water,  or  by  prescrib- 
ing for  him  some  cool  evaporating  lotion  (F.  51,  52). 

LACERATIONS  OF  THE  CONJUNCTIVA  covering 
the  eye,  but  without  any  other  injury  to  the  eye  or  eye- 
lids, are  generally  occasioned  either  by  the  patient  strik- 
ing his  eye  against  some  sharp  projecting  object  which 
catches  the  conjunctiva  and  tears  it  as  the  head  is  moved 
away ;  or  else  by  some  second  person  running  a  shutter, 
or  a  pole,  or  whatever  he  may  be  carrying,  against  the 
eye.  The  injury  is  usually  followed  by  swelling  of  the 
lids  and  conjunctiva,  often  sufficient  to  render  it  difficult 
to  make  a  thorough  examination  of  the  eye  a  few  hours 
after  the  accident. 

Treatment.— The  eye  should  be  closed,  some  water 
dressing  should  then  be  laid  over  the  lids,  and  fastened 
in  its  place  by  one  turn  of  a  roller.  It  is  very  rarely 
necessary  to  apply  any  sutures  to  keep  m  situ  the  torn 
edges  of  the  conjunctiva,  as  they  usually  fall  together  Oi. 
their  own  accord;  and  there  is  seldom  afterwards  any 
sufficient  strain  to  draw  them  apart,  or  to  prevent  union. 
An  exceptional  case  might  occur  in  which  sutures  would 
be  called  for  :  thus,  if  a  flap  of  the  conjunctiva  was  torn 
from  the  globe,  so  that  it  was  reflected  back  on  itselt,  one 
or  two  fine  stitches  would  be  required  to  hold  it,  after  it 
had  been  restored  to  its  proper  position.  When  all  the 
swelling  of  the  lids  and  conjunctiva  has  completely  sub- 
sided, if  there  is  some  muco-purulent  discharge,  two  or 
three  drops  of  a  lotion  of  sulphate  of  zinc  (F.  2(5)  may  be 
dropped  into  the  eye  twice  a  day.        _  _ 

For  diseases  and  injuries  of  the  conjunctiva  oi  the  eye- 
lids, see  Section  Diseases  or  Eyelid.?. 
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CHAPTEE  II. 

DISEASES  OF  THE  COENEA  AND  SCLEROTIC. 

COENEITIS — KeratUis — Tiijlammation  of  the  Cornea — 
iis  a  disease  of  impaired  uutrition  most  frequently  seen  in 
1  children  and  young  people.  It  is  met  with  in  the  pale 
i  and  half-starved,  as  well  as  in  the  over- fat  and  impro- 
]perly-fed  child;  or  it  maybe  caused  from  some  consti- 
itutional  taint,  such  as  struma  or  inherited  syphilis.  The 
itwo  latter,  however,  present  peculiarities  which  distin- 
I  guiah  them  from  the  simple  form  of  corneitis  we  are  now 
I  considering.  True  or  simple  corneitis  is  a  disease  which 
(extends  itself  over  an  uncertain  period  of  time,  runs  a 
I  definite  course,  and  with  a  strong  tendency  to  get  well  if 
:not  thwarted  by  the  injudicious  use  of  drops  and  nos- 
ttrums,  suggested  by  the  zeal  of  the  surgeon  or  the  rest- 
!  lessness  of  the  patient.  Corneitis  may  be  confined  to  the 
I  one  eye,  but  both  are  generally  affected.  It  usually  com- 
imeuces  in  one  eye  and  steadily  progresses  until  it  lias 
I  reached  a  certain  stage,  when  the  second  eye  becomes 
;  attacked,  and  passes  through  exactly  the  same  series  of 
:  symptoms.  Both  eyes  are  now  affected,  but  the  one  in 
•which  the  disease  began  is  in  advance  of  the  other,  and 
:  is  the  one  first  to  recover.  The  interval  which  elapses 
before  the  second  eye  is  involved  is  very  variable,  iu  some 
( cases  it  may  only  be  a  few  weeks,  in  others  as  long  as 
■  three  or  four  mouths.  The  progress  of  the  disease  to- 
wards recovery  is  very  slow ;  it  may  vary,  according  to 
'  the  acuteness  of  the  attack,  from  six  months  to  one  and  a 
i  half  or  two  years,  dating  from  the  commencement  of  the 
:  attack  in  the  first  eye  to  the  ultimate  recovery  of  that  in 
I  the  second.  With  the  knowledge  of  these  facts,  the  prog- 
1  nosis  of  the  surgeon  ought  to  be  guarded. 

_  Symptoms. — The  disease  usually  commences  with  a 
]  pinkish  redness  of  the  ciliary  region,  shading  off  and  be- 
1  coming  lost  in  the  general  whiteness  of  the  eye.  This 
1  redness  will  occasionally  be  at  first  confined  to  one  or 
1  more  vascular  patches  around  the  margin  of  the  cornea, 
'  or  there  may  be  present  from  the  veiy  beginning  a  dis- 
t  tinct  pinkish  tinge  of  the  whole  ciliary  zone.  The  eye  is 
1  irritable  and  shirks  the  light.  The  cornea  now  begins  to 
1  look  hazy  and  the  sight  is  dimmed.  As  the  corneitis  ad- 
'  vances,  the  haziness  of  the  cornea,  the  vascularity  of  the 
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eye,  and  the  intolerance  of  liglit  increase.    The  brilhancy 
of  the  cornea  becomes  so  dulled  that  it  looks  like  a  wni- 
dow-pane  which  has  been  breathed  on,  or  like  a  piece  ot 
o-round-glass.    One  part  of  the  cornea  is  frequently  more 
deeply  affected  than  another,  and  a  patchy  appearance  is 
thus  given  to  the  cloudiness.    There  is  generally  consi- 
derable lachrymation,  and  oftentimes  a  good  deal  of  pain 
in  and  around  the  eye,  with  a  sense  of  grittmess  ot  the 
lids.    The  disease  having  reached  its  height,  the  process 
of  repair  sets  in.    The  vessels  around  the  margin  of  the 
cornea  shoot  into  the  substance  of  the  corneal  tissue  and 
rrive  to  the  part  of  that  strncture  which  they  invade  a  red 
Velvety  appearance.    In  very  severe  cases  this  condition 
of  pannus  will  extend  over  the  greater  part  oi  the  cornea. 
It  is  quite  distinct  in  appearance  from  the  vascular 
cornea,  which  is  induced  by  the  friction  of  granular  lids. 
Gradually  this  excessive  vascularity  subsides,  and  as  the 
blood-vessels  disappear  from  sight,  patches  of  cornea 
ao-ain  become  transparent,  nntil  at  length  the  i;eparative 
process  is  completed.    Such  is  the  course  of  a  simple  un- 
complicated case  of  corneitis,  which  having  run  through 
the  various  stages  of  the  disease  has  terminated  favour- 
ably.   The  disease,  however,  may  not  progress  so  satis- 
factorily, and  ulcers  may  form  either  at  the  margin,  or 
central 'portion  of  the  cornea,  which  will  considerably  re- 
tard recovery.    (See  Ulcers  of  the  Cohnea,  p.  4o  ) 

Results  of  Corneitis.— The  eye  may  completely  re- 
cover, the  cornea  regain  its  transparency  and  the  sight  be 
restored.  Generally,  however,  even  m  favourable  cases, 
the  acuteness  of  vision  is  diminished,  either  by  a  haziness 
so  difltused  and  slight  as  not  to  be  noticed  by  an  ordmary 
observer,  or  else  by  a  faint  neb^ila  which  slightly  invades 
the  region  of  the  cornea  opposite  the  pupd.  When  the 
corneitis  has  induced  ulceration  or  sloughmg  of  the  cor- 
neal tissue,  there  will  always  remain  a  more  or  less  dense 
nebula  or  leucoma. 

CHRONIC  INTERSTITIAL  CORNEITIS,  or  inflam- 
mation of  the  cornea  dependent  on  hereditary  syphilis, 
was  first  accurately  described  by  Mr.  Jonathan  Hutchm- 
rn  in  his  work  on  Syphilitic  Diseases  of  the  Eye  and 
Bar  published  in  1863.  Patients  sufFermg  from  tlus 
affection  usually  present  marked  signs  of  constitutional 
sypH lis!  or  evidence  can  be  obtained  from  the  parents  of 
theirhaving  had  during  infancy  some  specific  symptoms. 
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Mr  Hutcliinson  states  that  in  almost  all  cases  the  suh- 
iects  of  this  disease  "  mesent  a.  very  peculiar  phj si  or/ nomy, 
of  which  a  coarse  flahby  skin,  pits  and  scars  on  the  face 
and  forehead,  cicatrices  of  old  fissures  at  the  angles  ol  the 
mouth,  a  sunken  bridge  to  the  nose,  and  a  set  of  perma- 
nent teeth  pecuhar  for  their  smallness,  bad  coloiir,_  and 
the  vertically  notched  edges  of  the  centred  upper  incisors, 
are  the  most  striking  characters"-  (Fig.  o).    He  also 

Fig.  3. 


(After  Hutcbinsou.) 

notices  the  fact  that  this  disease  is  frequently  accompanied 
or  preceded  by  iritis,  and  followed  by  such  changes  m  the 
choroid  as  are  often  seen  in  heredito-syphilitic  patients. 

Symptoms.— The  disease  usually  commences  in  one  eye 
with  a  diffuse  haziness  near  the  central  part  of  the  cor- 
nea, which  when  carefully  examined  is  found  to  consist 
of  dots  of  opacity  in  the  substance  of  the  corneal  tissue. 
These  interstitial  deposits  increase  in  number  and  size, 
whilst  some  of  them  coalesce  with  others,  gradually  ren- 
dering the  whole  cornea  opaque,  with  the  exception  of  a 
circumferential  band  which  commonly  retains  more  or  less 
of  its  transparency.    The  cornea  loses  its  briUiancy,  and 
ultimately  assumes  a  dull  ground-glass  appearance,  but 
the  cloudiness  is  seldom  uniform,  patches  of  it  being  of 
deeper  density  than  the  rest.    There  is  intolerance  of 
light,  varying  in  intensity,  but  generally  not  very  severe; 
there  is  supra-orbital  pain  and  redness  of  the  cihary  zone 
of  vessels  around  the  cornea.   After  a  time  the  opacity  of 
the  cornea  begins  to  clear,  and  gradually  its  transparency 
and  pohsh  are  either  partially  or  entirely  restored.  It 
is,  however,  very  rare  that  the  recovery  is  complete; 
patches  of  nebulosity  remain  which  impair  vision  in 
accordance  with  their  situation  and  density.    The  second 


♦  Sj-pliilitic  Diseases  of  the  Eye  and  Ear,  p.  30. 
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eye  usually  becomes  affected  from  one  to  tliree  months 
after  the  first  one,  and  runs  through  a  similar  course. 

In  this  disease  ulcers  of  the  cornea  seldom  occur.  The 
duration  of  an  attack  of  chronic  interstitial  comeitis, 
from  its  commencement  in  one  eye  to  its  termination  in 
the  other,  is  generally  from  twelve  to  eighteen  months. 
The  time  will,  however,  necessarily  vary  with  the  extent 
and  severity  of  the  disease. 

STRUMOUS  CORNEITIS  resembles  in  its  general 
characters  the  simple  corneitis  already  described.  The 
patients  are  usually  children  or  young  persons,  who 
exhibit  all  the  characteristics  of  struma.  There  is  great 
photophobia  and  lachrymation ;  and  a  peculiar  tendency 
to  ulceration, Avhich  may  take  place  atone  or  more  points 
on  the  surface  of  the  cornea.  The  disease  is  very  tedious, 
and  generally  both  eyes  are  afFecterl,  but  like  most  forms 
of  corneitis  one  eye  is  attacked  some  weeks  in  advance  of 
the  other. 

GENERAL    TREATMENT    OE    CORNEITIS.  —  As 

this  affection  naturally  extends  over  a  long  space  of  time, 
it  is  well  to  remember  that  the  effects  of  remedies  are 
slow,  and  that  judicious  treatment  consists  rather  in 
guiding  the  disease  to  a  favourable  termination  than  in 
the  endeavour  to  cut  it  short  by  the  use  of  powerful 
agents,  which  generally  exert  a  prejudicial  influence. 

Constitutional  Treatment. — At  the  commencement 
of  the  attack  the  bowels  should  be  cleared  out  by  a  purga- 
tive (F.  153,  154,  158),  and  if  the  attack  is  acute  and 
the  dread  of  light  is  severe,  a  saline  mixture  (F.  135), 
or  one  containing  small  doses  of  tartarated  antimony 
(F.  136),  may  be  prescribed;  but  these  must  in  a  few  da3^s 
give  way  to  tonics  of  the  mineral  acids  with  cinchona 
(F.  138),  or  to  some  of  the  preparations  of  iron,  quinine, 
or  both  combined.  During  the  continuance  of  the  attack 
the  state  of  the  health  should  be  carefully  attended  to, 
and  medicines  should  be  prescribed  or  omitted  as  the  case 
may  seem  to  demand.  Where  there  is  great  intolerance 
of  light  and  lachrymation,  or  where  the  patient  is  restless 
and  sleeps  badly  at  night,  opiates  are  of  great  service, 
taking  care  that  during  their  administration  the  bowels 
act  regularly.  Small  doses  of  tiuct.  opii,  or  tinct.  bella- 
donnas (F.  140)  may  be  given  with  the  bark  mixture  every 
four  hours  during  the  day ;  or  a  larger  dcse  of  the  opiate 
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may  be  ordered  every  night.  In  children  of  two  or  three 
years  of  age,  a  powder  of  pal  v.  ipecac,  comp.  cum  potass, 
nitrat.  (F.  150)  at  bedtime  is  often  very  useful  in  allaying 
the  excessive  irritability  and  restlessness  which  are  so 
frequently  seen  in  corneitis. 

In  all  cases  of  inflammation  of  the  cornea,  or  indeed  of 
any  of  the  tissues  of  the  eye  in  which  there  is  a  dread  of 
light,  the  eyes  ought  to  be  protected  from  painful  exposure 
to  glare.  In  the  house  this  is  best  effected  by  drawing 
down  the  blinds,  or  partially  closing  the  shutters,  and  by 
shading  both  eyes  with  a  broad  light  shade ;  but  out  of 
doors  dark-coloured  glasses  should  be  used.  The  neutral- 
tint  glasses  are  far  more  efficient  in  affording  relief  from 
glare  than  those  of  a  cobalt-blue  colour — they  may  bo 
obtained  of  any  shade.  In  making  a  selection,  those 
neutral  tints  should  be  chosen  which  do  not  contain  much 
yellow.  The  cobalt-blue  glasses,  from  being  less  unsightly, 
are  generally  preferred  by  the  patient,  and  in  the  slight 
cases  of  photophobia  answer  their  purpose  exceedingly 
well.  The  best  form  of  spectacles  are  those  with  large 
curved  glasses ;  they  sufficiently  protect  the  eye  from  light 
and  wind,  whilst  they  do  not  make  it  hot. 

The  popular  system  of  tying  up  the  eye  with  a  hand- 
kerchief to  exclude  it  from  light  is  essentially  wrong,  and 
should  not  be  allowed. 

In  the  chronic  interstitial  Corneitis,  Mr.  Hutchin- 
son recommends  "the  cautious  use  of  mercurials  and 
iodides,  at  the  same  time  supporting  the  system  by  tonics 
and  a  liberal  diet."  He  advises  a  little  of  the  mild  mercurial 
ointment  to  be  rubbed  in  behind  the  ear,  or  beneath  the 
axilla  every  night,  but  a  strict  luatcli  should  be  kept  to 
prevent  the  patient  from  becoming  salivated.  Inter- 
nally, the  syrup  of  the  iodide  of  ii'on  (P.  142),  or  the  mist, 
potassii  iodidi  cum  ferro  (F.  143)  may  be  ordered ;  but 
should  these  medicines  disagree,  or  the  patient  be 
very  feeble,  tonics  of  iron,  quinine,  or  bark  may  be 
substituted. 

In  strumous  children,  cod-liver  oil  and  the  syrup  of 
the  iodide  of  iron  in  small  doses  do  much  good.  Wliere  there 
is  a  tendency  to  rickets,  the  phosphates  and  hypophos- 
phites  of  iron  and  lime,  either  singly  or  combined  (F.  145, 
146),  are  often  of  service.  But  the  greatest  benefit  will 
be  derived  from  bracing  country  or  seaside  air,  strict 
cleanliness,  and  a  well-regulated  nutritious  diet,  in  which 
pure  milk  and  new-laid  eggs  form  a  part. 

~  D  2 
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Local  Applications. — In  corueitis,  sedatives  to  the 
eye  give  great  relief,  and  of  these  belladonna  is  the  most 
efficacious.  When  there  is  great  irritability  a  warm 
fomentation  of  belladonna  (F.  9)  may  be  applied  to  the 
closed  lids  by  means  of  a  cupped  sponge ;  or,  if  cold  is 
more  agreeable  to  the  patient,  the  eye  may  be  frequently 
splashed  with  cold  water,  or  a  fold  of  lint  wet  with  the 
belladonna  lotion  (F.  40)  may  be  tied  over  the  lids,  and 
moistened  as  often  as  it  becomes  dry.  A  few  drops  of  a 
solution  of  atropia3  sulph.  gr.  2  ad  aquiB  gl  may  be 
dropped  two  or  three  times  a  day  into  the  eye  when  the 
dread  of  light  is  very  severe.  Thus  frequently  applied, 
it  acts  as  a  direct  sedative  to  the  ciHary  nerves,  and  also 
paralyses  the  accommodative  power,  and  places  the  eye  in 
a  state  of  rest.  It  is,  however,  very  difficult  to  use  atropine 
drops  in  young  children,  as  the  struggling  which  ensues 
whenever  the  attempt  is  made  to  put  them  into  the  eye 
often  does  more  harm  than  the  remedy  is  likely  to  do 
good.  In  such  cases  the  compound  belladonna  ointment 
(F,  124)  rubbed  in  over  the  brow  night  and  morning,  or 
the  belladonna  liniment  smeared  over  the  brow,  will  pro- 
bably act  beneficially.  Stimulating  applications  to  the 
eye  almost  invariably  do  harm  ;  they  are  very  painful  and 
increase  the  irritation. 

Counter-irritation  is  often  of  great  benefit.  The  brow 
and  integument  of  the  upper  eyelid  may  be  painted  with 
the  tinct.  iodi,  taking  care  not  to  paint  it  too  thickly  on 
the  upper  lid.  A  stick  of  nitrate  of  silver  moistened  with 
water,  drawn  twice  or  three  times  across  the  skin  of  the 
upper  Hd,  is  a  good  counter-irritant,  and  sometimes  does 
much  good  in  relieving  excessive  photophobia ;  it  must 
be  applied  very  cautiously,  as  when  it  is  laid  on  too 
thickly  it  will  blister,  or  even  produce  a  slough  of  the 
skin,  and  in  addition  it  is  very  painful.  If  the  applica- 
tion of  the  iodine  or  the  nitrate  of  silver  affords  relief,  it 
may  be  repeated  at  intervals  of  a  few  days  or  a  week. 

DIFFUSE  StTPPUEATIVE  COBNEITIS  is  generally 
the  result  of  an  injury  such  as  a  contused  or  lacerated 
wound  of  the  cornea,  but  it  may  also  come  on  from  cou- 
stitutional  causes.  It  maj^  follow  any  operation  on  the 
eye  in  which  the  cornea  is  involved ;  and  it  is  one  of  the 
most  fatal  terminations  of  the  operations  for  cataract. 
The  state  of  health  of  the  patient  at  the  time  of  the  in- 
jury determines  very  much  the  form  of  the  inflammation 
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which  may  arise  from  it.  A  simple  incised  wound  or  an 
abra  ion  the  cornea,  from  which  a  strong  healthy  per- 
son  wonld  prohably  recover  without  an  untoward  «ymptom 
iu  a  few  days,  may  be  sufficient  to  induce  m  an  unhealthy 
patient  a  dkse  suppurative  corneitis  which  will  destroy 

^^'svmptoms.— The  cornea  grows  dull  and  steamy  ;  pus  is 
effused  between  its  lamellae,  at  first  only  m  ^  fS^^^J  W" 
tity  at  one  spot,  but  it  soon  mcreases  and  diffuses  itselt 
throughout  the  corneal  structure.  In  sevei^  cases  I  have 
seen  the  whole  tissue  of  the  cornea  1'^;^' 
but  in  tlie  slighter  ones  it  is  generally  confined  to  one 

^'""'nie  eye  is  hot  and  painful ;  there  is  great  congestion  of 
the  conjunctival  and  sclerotic  vessels  ;  dread  of  light,  and 
lachrymation.  The  deeper  parts  of  the  eye  participate  m 
the  inflammation,  the  iris  loses  its  mobility,  the  aqueous 
becomes  serous,  and  pus  is  eflused  into  the  anterior 
chamber  (hypopion).  „v„,  0,1 

The  pus  between  the  layers  of  the  cornea  now  maLes  an 
exit  for  itself,  and  this  it  does  by  progressive  ulceration 
either  anteriorly  towards  the  surface,  or  posterior  y  into 
the  anterior  chamber.  In  the  majority  ot  cases  the  coi-- 
neal  abscess  bursts  anteriorly,  and  a  sloughmg-lookmg 

"^"^Rssults'of  Suppurative  Corneitis.— If  the  whole 
cornea  has  been  involved  in  a  diffuse  suppurative  inflam- 
mation, and  pus  has  been  eff"used  throughout  the  whole  or 
greater  part  of  the  corneal  tissue,  comp  etc  loss  of  the  eye 
must  follow.  If,  however,the  abscessof  the  cornea  has  been 
limited  in  extent  the  eye  may  recover,  but  a  leucoma  will 
remain,  which  will  impair  the  sight  m  proportion  to  its 
size,  density,  and  position  with  respect  to  tlie  pupii. 

It  will  be  well  to  explain  here  the  meanings  of  the 
terms  hypopion,  onyx,  and  abscess  of  the  cornea,  as  con- 
siderable confusion  prevails  amongst  students  as  to  their 
risht  application.  . 

Hypopion  is  an  eflPusion  of  pus  mto  the  anterior 

chamber.-  ,      .    .»        n    .•  „p 

Onyx  is  often  indefinitely  used  to  signify  a  collection  ot 
pus  between  the  lamella)  of  the  cornea ;  but  it  is  only 
ai^plicable  to  those  small  effusions  at  the  lower  part  ot 
the  cornea,  from  the  fancied  resemblance  of  which  to  tlie 
posterior  end  of  the  finger-nail  it  has  derived  its  name. 
Abscess  of  the  cornea  and  onyx  are  by  many 
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regarded  as  synonymous  terms ;  but  as  the  word  "  onyx" 
indicates  the  appearance  and  locality  of  the  disease  rather 
than  the  disease  itself,  the  term  "  abscess"  should  be  con- 
sidered as  applicable  to  those  larger  effusions  of  pus  be- 
tween the  corneal  lamellas  into  which  onyx  occasionally 
passes  ;  or  to  the  diffused  purulent  infiltrations  which  are 
the  result  of  diffuse  suppurative  corneitis. 

Treatment.— Warm  fomentations  of  belladonna  (F.  9) 
or  of  poppy-heads  to  the  eye ;  and  in  the  intervals 
between  using  the  fomentations,  a  fold  of  linen  wet  with 
the  belladonna  lotion  (F.  40)  may  be  laid  over  the  closed 
lids.  lu  many  cases,  and  especially  in  those  where  there 
IS  a  tendency  to  tension,  I  have  found  much  benefit 
follow  the  use  of  the  guttas  eseriaj  (F.  18)  twice  a  day, 
and  the  frequent  application  of  warm  fomentations  of 
poppy-heads.  When  there  is  pus  between  the  corneal 
lamellas  and  with  a  tendency  for  the  pus  to  extend, 
Sjimesch's  operation  (p.  39)  will  be  of  the  greatest  service. 

In  cases  of  onyx  and  hypopion,  when  there  is  an  in- 
creased tension  of  the  globe,  Sfimesch's  operation,  or 
iridectomy,  should  be  performed.  It  is  oftentimes  the 
only  mode  of  treatment  which  affords  a  chance  of 
recovery.  Paracentesis  of  the  cornea  will  also  be  of 
service  when  there  is  increased  tension,  but  its  effects 
are  not  so  permanent  or  beneficial.  The  paracentesis 
niay  be  repeated  at  intervals  of  one  or  two  days  if  it 
gives  relief. 

Constitutional  Treatment— The  patient  should  be 
supported  with  a  liberal  diet  and  a  fair  allowance  of  wine  or 
beer.  Diffusible  stimulants  (F.  67)  and  tonics  (F.  77,  79) 
are  the  most  suitable  medicines ;  and  if  there  is  much 
pain  or  inability  to  sleep,  opiates  should  be  given  either 
in  small  doses  during  the  day,  or  in  one  full  dose  at  bed- 
time. Attention  should  be  paid  to  the  regular  and  healthy 
action  of  the  bowels,  and,  if  necessary,  some  mild  purga- 
tive or  alterative  be  isrescribed. 

Paracentesis  of  the  Cornea  may  be  performed  as 
follows  :— A  broad  needle  is  made  to  puncture  the  cornea 
towards  its  lower  luargiu,  the  poiut  being  kept  well 
forwards  towards  the  cornea  to  avoid  wounding  the  lens, 
when  by  suddenly  turning  the  flat  of  the  blade  on  to  its 
edge  so  as  to  render  patulous  the  opening  it  has  made, 
the  aqueous  is  allowed  to  run  off.  As  soon  as  the  iris 
closely  approaches  the  cornea,  which  it  will  do  when  the 
aqueous  has  nearly  escaped,  the  blade  of  the  needle  should 
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be  agaiu  turned  on  the  flat,  and  quicldy  withdrawn  from 
tllG  Gyc  •  ... 

Samesch's  operation  consists  in  making  an  incision 
with  a  tine  Graete's  knife  through  the  centre  of  the  ulcer 
of  the  cornea,  or  the  spot  which  is  mhltrated  with  pus  and 
sufficiently  deep  to  open  the  anterior  chamber  throiighout 
the  length  of  the  cut.    The  incision  should  mclude  a 
minute  portion  of  healthy  cornea  on  each  side  of  the 
ulcer    The  lids  should  be  then  closed  with  a  compress 
and  bandage,  and  gutt.  eseriaj  (F.  18)  dropped  twice  daily 
into  the  eye.    In  the  after-treatment  the  eye  should  be 
examined  daily,  and  the  incision  kept  open  either  by 
aently  passing  a  fine  probe  or  the  point  of  a  braete  s 
knife  between  its  edges,  or  by  pressing  the  upper  or  lower 
eyelid  upon  one  of  the  margins  of  the  wound,  so  as  to 
cause  it  to  gape.    This  treatment  should  be  continued 
until  healthy  reparative  action  commences. 

MARGINAL  CORNEITIS.— This  name  is  well  applied 
to  a  low  form  of  inflammation  which  commences  at  the 
extreme  border  of  the  cornea,  and  creeps  on  slowly, 
slio-htly  invading  the  corneal  tissue  for  a  short  dis- 
tance, but  seldom  if  ever  involving  the  whole  of  its 

^^Symptoms.— It  commences  with  slight  dread  of  light, 
lachrymation,  and  grittiness  of  the  eye,  which  increase  in 
intensity  as  the  disease  advances.    On  examining  the  eye 
there  will  be  found  at  one  spot  close  upon  the  cornea  a 
vascular  patch,  and  the  corneal  edge  winch  corresponds 
to  it  looks  swollen  and  softened.    This  condition  may  in- 
volve a  third  or  even  more  of  the  margm  of  the  cornea, 
but  it  seldom  includes  the  whole  of  its  circumference,  in 
a  few  days  a  small  diffused  haze  will  be  noticed  near  the 
margin  of  the  cornea,  and  this  will  gradually  extend,  some- 
times so  as  to  include  the  part  which  is  opposite  the 
pupil,  but  it  rarely  invades  the  whole  cornea.  Occasion- 
ally this  form  of  corneitis  is  accompanied  with  one  or  more 
small  marginal  herpetic  ulcers,  so  as  to  closely  resemble 
the  phlyctenular  ophthalmia.    The  disease  is  tedious  ;  it 
may  be  acute  at  tlie  onset,  but  in  its  duration  and  re- 
covery it  is  generally  chronic.    It  is  also  very  recurrent. 
The  patients  who  arc  most  liable  to  marginal  corneitis  are 
those  who  are  in  a  low  state  of  health.  It  is  consequently 
met  with  amongst  the  anxious  and  overworked,  and  in 
mothers  who  are  enfeebled  from  over  lactation ;  and  it 
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may  be  brought  on  by  an  exhausting  disease,  such  as 
leucorrhoja  or  menorrhagia. 

Treatment.— The  eye  should  be  shaded  from  strong 
lights,  and  rested  as  far  as  practicable  by  the  avoidance 
of  reading,  writing,  and  all  kinds  of  close  work.  If  there 
is  much  dread  of  light,  gutt.  atropias  (F.  15)  may  be  used 
oiice  or  twice  daily  ;  or  the  eye  may  be  bathed  frequently 
with  a  lotion  of  atropine  (F.  39),  or  of  belladonna  (F.  40). 
If  the  marginal  corneitis  is  apparently  dependent  on 
overwork,  or  close  confinement  to  business,  change  of  air 
and  recreation  are  the  most  powerful  curative  agents. 
The  medicines  which  do  the  most  good  are  tonics  of  bark 
or  iron,  combined  with  the  mineral  acids,  or  with  small 
doses  of  liq.  strychnias,  or  tinct.  nucis  vomicas  (F.  73,  74, 
75,  84,  86). 

PHLYCTENULAB  OPHTHALMIA  —  Scrofiilous 
Ophtlialmia — is  most  frequent  in  young  childi-eu  from  two 
years  old  and  upwards,  but  it  is  seldom  seen  in  patients 
after  the  age  of  puberty.  It  is  characterised  by  intense 
intolerance  of  light  ;  tlie  photophobia  is  greater  in  this 
than  in  any  other  disease  of  the  eye.  In  severe  cases  the 
child  is  commonly  seen  with  the  lids  tigbtly  closed,  and 
with  a  fist  over  each  eye,  or  with  his  face  buried  in  the 
dress  of  the  nurse  who  is  carrying  him.  Any  attempt  to 
look  at  the  eyes  is  met  by  violent  spasmodic  contraction 
of  the  lids,  and  if  after  severe  struggles  the  lids  are 
parted,  the  globe  is  found  to  be  so  turned  ujjwards  that 
it  is  impossible  even  to  see  the  cornea.  The  exposure  of 
the  eye  to  the  slightest  light  often  brings  on  a  fit  of  rapid 
sneezing.  In  such  oases  when  it  is  desired  to  see  the  eye, 
the  child  should  be  given  a  few  suiffs  of  chloroform, 
sufficient  to  dull  his  sensibility,  without  putting  him 
completely  under  its  influence.  An  examination  can  then 
be  made  without  any  struggling  ;  but  iu  addition  to  this 
the  chloroform  often  exerts  by  its  sedative  influence  a 
very  beneficial  effect  on  the  Qyc,  and  the  child  awakes 
from  his  sleep  with  a  decided  diminution  of  the  photo- 
phobia. It  will  be  often  found  that  the  severity  of  the 
symptoms  is  quite  out  of  proportion  to  the  api^arent 
disease ;  frequently  there  is  but  little  to  be  seen  except 
one  or  more  small  phlyctenulas  close  upon  the  margin  of 
the  cornea.  These  phlyctenulaj  are,  however,  of  an  her- 
petic nature,  and  run  a  course  somewhat  similar  to  an 
herpetic  eruption  on  other  parts  of  the  body.    At  first 
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they  appear  as  small  vesicles,  the  coutents  of  which  soon 
become  tiirbid ;  the  vesicles  then  burst  and  form  small 
superficial  ulcers,  which  eventually  heal  without  leaving 
any  visible  scars  to  show  where  they  have  been.  The 
whole  eye  in  some  cases  is  much  bloodshot,  whilst  in  other 
instances  when  the  lids  are  first  opened  the  conjunctiva 
is  found  to  be  scarcely  tinged,  but  it  soon  flushes  up  on 
exposm-e  to  the  light.  Occasionally  a  leash  of  red  vessels 
may  be  seen  running  up  to  one  or  two  of  the  phlyctenulee. 

Scrofulous  oiDhthalmia  is  more  frequent  amongst  the 
l^oor  than  the  rich  ;  the  strumous  child  is  the  most  liable 
to  it,  but  the  impure  air  of  dirty  confined  lodgings,  com- 
bined with  an  insufiiciency  of  sunlight,  improper  diet, 
and  want  of  care,  will  induce  the  disease  in  children  who, 
under  more  favourable  circumstances,  would  not  suffer 
from  it.  This  form  of  ophthalmia  is  frequently  associated 
with  eczema,  impetigo,  sores  about  the  nose  and  lips, 
and  with  enlarged  cervical  glands,  indeed  with  all  those 
kindred  complaints  which  are  so  frecjuently  met  with 
amongst  the  poor  scrofulous  children  in  a  Loudon  hos- 
pital. Scrofulous  ophthalmia  is  tedioiis  in  its  progress, 
and  very  recurrent. 

Treatment. — During  the  early  and  acute  stage  of  the 
disease,  when  the  photophobia  is  very  intense,  the  vinum 
antimouiale  in  doses  of  from  min.  10  to  min.  20  every 
four  hours  often  exei-cises  an  almost  specific  effect  in 
relieving  the  dread  of  light.  If,  however,  it  fails  to  do  de- 
cided good  in  three  or  four  days,  it  should  be  discontinued. 
Sedatives  will  sometimes  prove  of  great  service,  and 
small  doses  of  tinct.  hyoscyami,  succus  conii,  tiuct.  bel- 
ladonnas, tincfc.  opii,  or  sol.  niorphiiB  muriat.,  may  be 
given  singly  at  short  intervals  during  the  day  ;  or  they 
may  be  combined  with  bark,  or  with  the  mineral  acids,  or 
with  any  other  medicine  which  the  state  of  the  patient 
may  suggest.  Where  there  is  much  debility  with  languor, 
and  restlessness  at  night,  mist.  cinchona3  (P.  138,  139) 
may  be  prescribed  during  the  day,  and  pulv.  ipecac,  comp. 
cam  potass,  nitrate  (F.  150)  in  doses  of  gr.  3  or  gr.  4,  ac- 
cording to  the  age  of  the  patient,  at  bedtime. 

The  preparations  of  iron  are  very  valuable  in  scrofulous 
ophthalmia,  birt  they  should  not  be  continued  for  too  long, 
or  be  ordered  with  a  hot  skin  and  furred  tongue.  In 
decidedly  scrofulous  children,  the  syrup,  fcrri  iodid.  or 
the  syrup,  fcrri  hypophosphit.  in  doses  min.  15  to  min. 
20,  twice  a  day  iu  water,  arc  of  much  benefit.  Where 
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there  is  simply  anasmia,  the  ferrum  redactum  gr.  a  to 
gr.  1,  or  the  lerri  carb.  saccharat.,  in  doses  of  from  gr.  2 
to  gr.  5,  are  the  best.  Cod-liver  oil  may  be  often  advanta- 
geously prescribed  with  the  iron ;  it  is  especially  service- 
able where  there  are  evidences  of  failing  nutrition. 

"When  there  is  much  eczema  of  the  eyelids,  with  dis- 
charge from  the  nose,  and  swelling  of  the  lips,  small 
doses  of  the  liquor  arsenicalis  (F.  147)  will  frequently 
aftbrd  great  relief  when  all  other  remedies  have  failea. 

The  regular  and  healthy  action  of  the  bowels  should  be 
strictly  attended  to,  and  purgatives  ordered  when  neces- 
sary If  the  child  suffers  from  ascarides,  means  should 
be  taken  to  rid  him  of  them.  This  is  best  done  by  an 
iniection  of  two  or  three  ounces  of  infusion  of  quassia  into 
the  rectnm ;  or,  if  this  fails,  an  injection  with  a  few  minims 
of  tinct.  ferri  perchlorid.  to  the  ounce  of  water  may  be 
used.  After  the  injection,  a  powder  of  cal.  cum  scammon. 
(F.  157,  158)  should  bo  given. 

Local  applications  may  be  considered  under  two 
headings  :  a.  Sedatives  to  the  eye  ;  /3.  Counter-irritants. 

a  Sedatives  to  the  Eye.— Of  these  the  most  useful  is 
the  sulphate  of  atropia,  a  solution  oE  which  gr.  1  ad  aqiias 
SI  may  be  dropped  into  the  eye  three  or  four  times  daily. 
Unfortunately  the  nse  of  this  remedy  is  very  often  im- 
practicable, from  the  resistance  the  child  offers  to  eveiy 
attempt  to  put  the  drops  into  the  eye    When  there  is 
mnch  struggling  the  drops  ought  to  be  discontmued 
Much  comfort  is  frequently  obtamed  from  bathing  the 
eyes  with  the  belladonna  lotion  (F.  40),  and  when  the 
child  is  asleep  applying  a  fold  of  linen  wet  with  the  lotion 
ever  the  closed  lids;  or  iced  water  may  be  used  in  a 
similar  manner.    The  belladonna  huiment  of  the  British 
Pharmacopa3ia  rubbed  into  the  brow  will  occasionally 
afford  ease;  or  the  unguent,  belladonnte  comp.      .  124) 
may  be  applied  over  the  brow  and  temple,  and  allowed  to 
remain  on  during  the  day.    When  there  is  eczema  of  the 
lids,  the  best  application  is  the  lotio  boracis,  or  the  lotio 
boracis  cum  soda  (F.  59,  GI).  <.        ,     e  ■^ 

B  Counter-irritants.— 1.  A  stick  of  nitrate  ot  silvei 
moistened  with  water  may  be  drawn  ouce  or  /nwce  across 
the  skin  of  the  upper  lid.  It  is  a  painful  application, 
bit  it  frequently  gives  marked  relief.  If  applied  too 
freely,  it  will  blister,  and  may  cause  sloughing  ot  the  lid. 

2  The  tinct.  iodi  may  be  pamted  ov-er  the  biw  and 
upper  eyelid,  taking  care  that  nouo  of  it  runs  between 
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the  lids  into  the  eye.  Over  the  integument  of  the  lid  it 
must  be  painted  lightly,  as  it  soon  blisters. 

3.  Small  blisters,  the  size  of  a  sixpence  or  a  shilling, 
may  be  applied  to  the  temple.  If  the  emplast.  cantharidis 
be  used,  the  blister  should  be  removed  at  the  expiration 
of  four  hours.  For  children,  the  best  and  least  painful 
blister  is  Brown's  cantharidine  or  blistering  tissue. 

_  COBNEO-IRITIS  is  an  inflammation  of  the  cornea  and 
iris.  The  disease  usually  commences  in  the  cornea  and 
afterwards  extends  to  the  iris.  It  mostly  occurs  in 
patients  enfeebled  by  disease  or  excessive  work,  and  in 
those  who  have  previously  suffered  from  syphilis. 

Symptoms. — Haziness  of  the  cornea,  ciliary  redness,  a 
sluggish  and  irregiilar  pupil,  pain  in  the  eye  and  around 
the  orbit,  and  frequently  great  photophobia  and  lachry- 
mation. 

Treatment.— The  pupil  should  be  kept  dilated  with  the 
gutti53  atropia  (F.  1-5),  dropped  twice  daily  into  the  eye ; 
or  the  lotio  belladonna}  (F.  40)  may  be  frequently  used. 
If  there  be  much  pain  in  the  eye  and  around  the  brow,  a 
Utile  of  the  unguent,  hydrarg.  cum  belladonna  (F.  126) 
or  the  unguent,  hydrarg.  cum  atropia  (F.  125)  rubbed 
into  the  temple  night  and  morning  often  affords  relief. 
As  the  patient  is  generally  in  a  low  state  of  health,  tonics 
of  quinine  and  iron  (F.  80,  81),  or  bark  with  the  mineral 
acids  _(F.  7o)  should  be  prescribed.  When,  however, 
there  is  a  distinct  syphilitic  history,  the  mist,  potass, 
iodid.  (F.  ttl),  or  the  mist,  potass,  iod'id.  cum  ferro  (F.  92), 
should  be  given.  It  is  seldom  advisable  to  give  mercury 
mternally  in  these  cases.  The  disease  is  one  of  low  power, 
;  and  all  the  benctit  likely  to  be  gained  from  mercury  will 
be  obtained  by  the  mercurial  inunction  above  mentioned 
nto  the  temple. 

ULCERS  OF  THE  COENEA. 

ULCERS   OF   THE    CORNEA   may    be  caused  by 
severe  inflammation  of  the  conjunctiva,  or  cornea,  and 
may  occur  during  the  progress  of  the  attack.  They 
are  thus  frequently  seen  in  purulent  and  gonorrhoea! 
'  "P'J^'^p;!,™'^)  ^ii'i  in  corneitis,  especially  in  the  strumous 
.  and  diffuse  suppurative  forms  of  the  disease.   There  are, 
1  however,  some  special  ulcers  which  seem  to  originate  in 
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the  cornea,  and  not  to  be  secondary  to  active  iuflammation 
of  either  that  structure,  or  of  the  conjunctiva.  Ulcers  ot 
the  cornea  are  always  indicative  of  impaired  health,  and 
are  consequently  met  with  in  the  feeble,  the  ovei-worked, 
the  strumous,  and  the  rheumatic  patient.  ihey  are 
always  accompanied  with  pain  and  grittiness  ot  the  eye, 
photophobia,  and  lachrymation.  The  cornea,  except  m 
the  immediate  vicinity  of  the  ulcer,  may  retain  its  trans- 
parency, but  the  conjunctival  surface  of  the  globe  is 
usually  more  or  less  reddeued,  and  rapidly  flushes  on 
undue  exposure  of  the  eye  to  light.  _  Ulcers  of  the 
cornea  may  be  either  acute  or  chronic,  superficial  or 
deep. 

STJPERI'ICIAL  ULCERS   OF   THE    COBNEA  are 

most  frequently  met  with  in  young  people,  and  especially 
in  delicate  children.  The  disease  may  be  confined  to  one 
eve,  or  both  may  be  affected,  or  they  mav  be  attacked 
alternately.  There  is  considerable  photophobia  and  lachry- 
mation, with  a  sense  of  heat  and  grittmess  m  the  eye. 
There  are  two  forms  of  superficial  ulcers  of  the  cornea: 
the  nehulous  and  the  transparent  ulcer. 

Tlie  Superficial  Nebulous  Ulcer  may  occur  at  any 
partof  the  cornea,  either  towards  its  peripheiy  or  its  centre. 
Carefully  examined,  it  appears  as  a  small,  irregulai%  ill- 
defined,  greyish-looking  ulcer.    The  edges  of  the  ulcei 
aie  frequentlv  slightly  raised  and  of  a  darker  grey  tinge 
Ji'an  tTcentral  portion,  which  will  be  found  occasiona^^^ 
almost  transparent.    The  ulcer  having  been  formed  it 
m^y  remain  ilmost  stationary  for  a  short  time,  and  then 
Sn  to  heal.    This  is  the  course  which  such  superficial 
iikers  usually  run  ;  it  is  exceptional  for  them  to  penetrate 
deeply  the  corneal  tissue  and  to  lead  to  perforation  and 
prolajse  of  the  iris.     As  the  nicer  advances  towards  re- 
coverv  it  first  assumes  a  more  opaque  appearance,  the 
central  excavation  then  becomes  filled  in  and  its  edges 
bevelled.    Frequently  one  or  more  red  vessels  may  be 
seen  n  nning  to  it  fiom  the  margin  of  the  cornea;  these 
are  vessels  of  repair,  and  ought  when  they  have  accom- 
plished their  duty  to  become  so  reduced  and  contracted 
l^s  to  cease  to  be  visible,  or  to  interfere  with  the  normal 
tnuisparency  of  the  cornea.  Gradually  the  opacity  of  tl  e 
l  ea  ing  ulcer  is  reduced,  and  day  by  day  the  parts  slowly 
becomS  clearer,  until  at  length  complete  or  partial  trans- 
parency is  restored.  These  ulcers  of  the  cornea  arc  gene- 
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rally  acute  at  their  onset,  but  they  will  often  drift  into  the 
chronic  state. 

Superficial  TransparentUlcers  of  the  Cornea. — 

The  symptoms  which  accompany  the  foi-mation  and  pro- 
gress of  these  ulcers  resemble  those  of  the  nebulous  ulcer 
just  described,  and  they  occur  amongst  the  same  class  of 
patients.  There  is  the  same  photophobia  and  lacliry- 
matiou,  with  redness  of  the  eye  on  exposure  to  light, 
the  only  characteristic  difference  being  the  appearance 
of  the  ulcer.  On  gently  raising  the  lids  so  as  to  examine 
the  eye,  the  epithelium  of  the  cornea  seems  as  if  it  were 
abraded  or  scratched  off  at  one  or  more  points.  The 
transparency  and  polish  of  the  cornea  at  this  stage  of 
the  disease  is  unimj^aired,  and  each  ulcer,  if  there  be 
more  than  one,  is  seen  as  a  glistening  facet.  The  first 
indication  of  a  healing  action  in  these  ulcers  is  shown  by 
their  losing  their  transparency  and  becoming  grey  and 
cloudy ;  the  cloudiness  often  extending  beyond  the 
margin  of  the  ulcer.  Their  clear  outline  is  soon  lost, 
their  slight  excavation  filled  in,  and  the  even  surface 
of  the  cornea  is  restored.  If  the  ulcer  has  not  pene- 
trated below  the  epithelium,  transparency  is  regained; 
but  if  it  has  extended  into  the  true  corneal  structnre, 
a  nebula  or  semi-transparent  leucoma  will  be  afterwards 
left. 

Treatment. — Soothing  applications  to  the  eye,  which 
may  be  used  either  hot  or  cold,  in  accordance  with  the 
feelings  of  the  patient.  Fotus  papaveris,  lotio  bella- 
donna3  (F.  40) ;  or  if  there  be  great  irritabihty,  the  guttoB 
atropia3  (F.  1.5)  dropped  into  the  eye  three  or  four  times 
daily.  All  stimulating  drops  or  lotions  are  injurious. 
In  childi'en,  an  alterative  powder  of  hydrarg.  cum  creta 
cum  rheo  (F.  152,  153),  given  every  second  or  third 
night,  is  very  beneficial.  If  the  skin  be  hot  and  the 
tongue  funded,  the  mist,  salin.,  or  mist,  antimonii  tai-- 
tarati  (F.  135, 136),  should  be  ordered  ;  but  as  soon  as  the 
secretions  have  become  healthy,  bark,  the  mineral  acids, 
preparations  of  iron,  and  cod-liver  oil,  are  the  most  suit- 
able remedies. 

DEEP  ULCERS  OF  THE  CORNEA.— The  superficial 
ulcers  described  in  the  preceding  paragraphs  may  become 
deep,  and  so  be  rightly  included  under  this  heading ;  but 
tliis  is  not  the  course  they  usually  jDursue.  There  are, 
however,  certain  ulcers  the  tendency  of  which  is  to  ex- 
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tensive  destruction  of  corneal  tissue,  leading  frequently  to 
perforation  and  prolapse  of  the  iris,  and  to  these  the  term 
"  deep"  is  fitly  applied.  They  may  be  seen  in  patients  of 
all  ages,  and,  unless  produced  by  injury,  are  usually  depen- 
dent on  some  constitutional  defect.  Generally  they  proceed 
from  want ;  but  occasionally  from  excess. 

SLOUGHINa  ULCERS  OF  THE  COBNEA  may  be 

the  result  of  a  diffuse  suppurative  corneitis,  induced  either 
by  injury  or  disease ;  the  pus  between  the  laniellaj  of  the 
cornea  having  worked  its  way  to  the  surface  by  progressive 
ulceration.  They  may  also  occur  amongst  the  half-starved 
and  overworked,  as  well  as  the  drunken  and  dissipated. 
They  must  be  then  regarded  as  evidences  of  failing  nutri- 
tion and  want  of  nervous  power.  A  sloughing  ulcer  of 
the  cornea  usually  i^resents  an  irregularly  excavated 
surface,  with  a  whitish-yellow  sloughy  appearance,  and 
with  its  margins  shelving  and  ill-defined.  Around  the 
ulcer  the  cornea  is  hazy.  These  ulcers  often  lead  to  com- 
plete destruction  of  the  eye  for  all  visual  purposes  ;  but 
even  when  they  yield  to  treatment  and  the  eye  recovers, 
it  is  always  more  or  less  a  damaged  organ.  Sometirnes 
they  will  perforate  the  cornea,  and  prolapse  of  the  iris 
will  follow;  or  occasionally  they  will  penetrate  the 
true  corneal  tissue,  but  their  further  progress  will  be 
stopped  by  the  posterior  elastic  lamina  or  Descemet's 
membrane.  An  aperture  is  then  seen  in  the  cornea,  the 
bottom  of  which  is  closed  by  a  transparent  membrane 
(Descemet's),  which  projects  slightly  into  the  wound.  In 
this  condition  I  have  seen  the  eye  remain  for  many  weeks ; 
the  corneal  wound  may  then  begin  to  granulate  and  heal, 
but  generally  the  posterior  elastic  lamina  in  the  end 
o-ives  way,  the  iris  prolapses,  and  cicatrization  follows. 
During  the  healing  process,  the  cornea  in  the  immediate 
vicinity  of  the  ulcer  becomes  more  cloudy,  red  vessels 
are  seen  invading  its  substance  and  running  towards  the 
ulcer,  and  in  some  cases  in  such  numbers  as  to  present  a 
perfect  pannus ;  but  these  disappear  from  sight  as  soon 
as  cicatrization  is  completed.  The  cornea  in  the  locahty 
of  the  ulcer  may  resume  its  transparency;  but  the  new 
material  which  has  replaced  that  lost  by  ulceration  will 
be  more  or  less  opaque  and  leucomatous. 

Treatment  (see  Treatment  of  Diffuse  ScrruEATivE 
Corneitis). — There  are,  however,  a  few  points  to  be  spe- 
cially noticed.    All  stimulating  applications  to  the  ulcer 
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as  a  rule  do  hami.  The  toncliing  the  ulcer  with  a  stick 
of  the  diluted  nitrate  of  silver,  as  recommended  by  some, 
is,  I  believe,  in  most  cases  positively  prejudicial.  When 
there  is  severe  pain  in  tlie  eye,  paracentesis  of  the  cornea 
will  often  afford  much  relief.  In  a  sloughing  ulcer  of  the 
cornea  with  increased  intra-ocular  tension,  an  iridectomy 
is  of  the  gi'eatest  service.  I  have  in  my  own  practice  seen 
the  whole  ti'ain  of  distressing  symptoms  immediately  re- 
lieved by  the  operation;  the  ulcer  has  taken  on  a  healing 
action,  and  the  eye  has  rapidly  recovered. 

CRESCENTIC,  or  CHISELLED  ULCERS  OF  THE 
CORNEA. — This  is  one  of  the  worst  and  most  intractable 
forms  of  ulceration  to  whicli  the  cornea  can  be  subjected, 
but  fortunately  it  is  one  of  the  most  rare.  I  have  called 
these  ulcers  " crescentic  "  from  their  shape,  and  "chiselled" 
from  their  peculiar  characteristic  appearance,  as  if  a  por- 
tion of  the  epithelium  and  true  corneal  tissue  had  been 
cut  away  with  a  chisel,  or  scooped  out  with  the  thumb-nail 
from  the  margin  of  the  cornea.  They  always  occur  at  the 
extreme  edge  of  the  coi-nea,  but  they  are  strictly  confined 
to  that  structure,  and  do  not  in  the  slightest  degree  en- 
ci'oach  iipon  the  sclerotic.  In  their  pi'ogress  they  follow 
exactly  the  curve  of  the  rim  of  the  cornea,  by  which  they  are 
abruptly  limited ;  the  circumferential  edge  of  the  ulcer 
being  cut  sharply  and  deeply.  They  spread  rapidly  and 
increase  both  in  length  and  depth.  There  may  bo  two  or 
even  three  of  these  ulcers  at  different  parts  of  the  margin 
of  the  cornea,  and,  unless  their  progress  be  arrested, 
they  may  spread  and  unite,  and  so  insulate  the  central 
portion.  At  the  commencement  of  the  disease  the  ulcers 
are  perfectly  transparent ;  it  is  during  their  healing  stage 
that  they  grow  nebulous.  They  frequently  perforate  the 
cornea,  and  cause  extensive  prolapse  of  the  iris ;  or,  as  in 
the  sloughing  ulcers,  the  advance  of  the  ulceration  may 
be  stopped  by  the  posterior  elastic  lamina  of  the  cornea ; 
but  this  usually  in  the  end  gives  way,  and  prolapse  of  the 
iris  ensues.  During  the  reparative  process  they  become 
first  cloudy,  then  of  a  greyish-white  colour  ;  vessels  shoot 
into  them  from  their  sclerotic  border,  and  they  are  ulti- 
mately filled  in  with  a  semi-oiDaque  cicatricial  tissue. 
These  crescentic  ulcers  arc  the  source  of  great  jjain  in  the 
eye  and  around  the  orbit,  accompanied  with  photophobia 
and  lachrymatiou  on  the  slightest  exposure  to  light. 
They  do  not  seem  to  be  connected  in  any  way  with  any 
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constitutional  taint,  sucla  as  syphilis  or  struma  The 
patients  whom  I  have  seen  affected  by  them  J^ave  always 
been  in  that  state  of  health  which  is  best  descnbed  as 
"being  thoroughly  out  of  condition.  _ 

Treatment.-These  ulcers  are  so  intractable,  and  so 
manv  means  have  been  tried  without  success  to  check 
iS,Zt^lXt  it  is  difficult  to  say  -^at  is  the  w.es 
course  to  pursue.    My  own  experience  is,  that  in  most 
cases  it  is 'best  to  leave  the  ulcers  ^lone  and  to  app^Y 
either  hot  fomentations  or  cold  lotions  of  belladonna 
If  I,  40)  to  the  eye.    In  some  cases  I  have  seen  ra  d 
improvement  follow  the  use  of  gutta3  e^^rifB  (F.  18)  tmce 
a  day,  and  closing  the  lids  with  a  compres  ^^V^  ^^f 
with  a  warm  decoction  of  poppy-heads,    -^jl  ^xposui  e 
strono-  light  should  be  strictly  avoided,  by  obliging  the 
patTcnt  t?  shade  his  eyes,  and  to  keep  the  room  in  which 
he  lives  darkened.    A  liberal  diet  and  tonics  with  diffu- 
sfblestimul    should  be  ordered,  and  if  there  is  pain  or 

stlssness  opiates  should  be  given  -ther  in^-aU 
at  short  intervals,  or  in  one  full  dose  at  ^edtmie  ^.^^ 
cases  I  have  seen  a  partial  syndectomy  peiioimed  by 
excising  close  up  to  the  margin  of  the  cornea  a  portion  of 
J^e  coifjuncTiva  and  subconlunctival  t^^^^^,  .^l^^^^, ^  t-^^ 
in  width,  and  in  a  line  exactly  corresponding  with  the 

«rts  rrsjit^r  arS^f^^^^^^^^^ 

with  the  nitrate  of  silver  so  as  to  destroy  then  sui  aces 
:;th  this  escharotic  on  the  ^V^l  ZtJ^- 

great  success  j  ^1   ^^,.,,.^1  cases  in  the  foUow- 

.  ^  ^TnJ  1  lotfon  of  embolic  acid  min.  3  ad  aquas  §  1 , 
S^TS-;;^  a every  two  or  three  hours,  and  a 
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little  to  be  allowed  to  go  into  tlie  eye  witli  each  applica- 
tion ;  and  in  the  intervals  the  eye  to  be  closed  with  a 
compress  of  absorbent  cotton  wool,  kept  wet  with  the 
quinine  lotion  (F.  53) ;  quinine  and  opium  (F.  112)  to  be 
given  every  four  or  sis  hours,  and  the  regular  daily  action 
of  the  bowels  maintained  by  the  mist,  sennaa  comp.  when 
necessary.  Each  case  of  crescentic  ulcer  of  the  cornea 
must  be  treated  on  its  own  merits,  and  if  one  plan  of 
treatment  fails,  another  shoiild  at  once  be  tried. 

CHRONIC  VASCTTLAR  ULCER  OF  THE  CORNEA. 

— This  name  has  been  applied  to  what  is  generally  rather 
a  vascular  nebula  than  an  ulcer  ;  it  is  the  remains  of  an 
ulcer  which  has  become  filled  in,  but  in  which  the  vessels 
originally  destined  for  its  repair  have,  from  some  cause, 
become  stationary,  and  by  their  presence  keep  the  eye  in 
a  state  of  constant  irritation. 

Symptoms. — Continued  irritability  of  the  eye,  with 
lachrymation  and  dread  of  light,  varying  in  intensity  but 
never  entirely  absent.  The  history  is  generally  that  of 
an  ulcer  of  the  cornea  which  had  recovered  up  to  a  certain 
period,  from  which  date  the  eye  had  ceased  to  mend,  and 
had  since  been  more  or  less  irritable.  On  examination  a 
small  nebula  will  be  seen  on  the  cornea  at  a  short  distance 
from  its  margin,  with  one  or  more  vessels,  sometimes  a 
regular  bundle  of  them,  running  up  to  it  from  the  sclerotic 
adjoining  the  corneal  edge.  It  frequently  happens  that 
the  i^atient  has  been  under  treatment  for  many  months, 
and  sometimes  even  for  two  or  three  years,  during  which 
time  he  has  persistently  dropped  drops  into  the  eye,  both 
stimulating  and  sedative  in  turn,  but  without  gaining  the 
slightest  benefit  from  either. 

Treatment.— Omit  for  a  time  all  applications  to  the 
eye,  and  insert  a  double  silk-thread  seton  into  the  skin  of 
the  temple.  The  seton  should  be  placed  so  high  on  the 
side  of  the  temple  as  to  be  almost  amongst  the  short 
hairs,  as  there  will  then  be  no  noticeable  cicatrices  from 
the  ulcerations  at  the  points  of  ingress  and  egress  of  the 
threads.  Care  also  should  be  taken  to  avoid  wounding  the 
branch  of  the  temporal  artery,  which  is  in  this  locality. 
The  seton  should  be  worn  for  about  three  or  four  weeks  ; 
but  it  may  be  continued  longer  if  it  acts  beneficially  on 
the  eye,  and  does  not  excite  too  great  an  irritation.  In 
conjunction  with  the  seton,  other  remedies  may  be  tried. 
The  lids  of  the  affected  eye  may  be  kept  closed,  and  a 
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compress  bainlage  {F.  3)  applied  over  them,  so  as  to  give 
the  eye  for  a  time  absolute  rest ;  or  if  the  patient  should 
find  the  compress  hot  and  uncomfortable,  it  may  be  given 
up,  and  a  cool  lotion  (F.  45,  51),  or  iced  water,  or  a  cold 
douche  may  be  used,  with  the  lids  closed,  three  or  four 
times  daily.  The  state  of  the  patient's  health  should  be 
carefully  looked  after,  and  any  irregularity  should _  be 
corrected.  In  order  to  give  the  treatment  every  possible 
chance  of  success,  the  patient  should,  if  his  circumstances 
will  permit  of  it,  abstain  from  all  work  with  the  sound  eye, 
and  enjoy  for  three  or  four  weeks  rest  with  recreation. 

A  FISTtriiA  OF  THE  CORNEA  is  a  small  opening 
n  the  cornea  which  has  little  or  no  tendency  to  close, 
and  through  which  the  aqueous  humour  is  constantly 
oozing. 

Causes. — 1st.  A  perforating  ulcer  of  the  cornea,  which 
from  some  cause  has  been  imperfectly  healed. 

2nd.  A  contused  or  lacerated  wound  of  the  cornea,  after 
which  there  has  not  been  perfect  union. 

3rd.  A  wound  of  the  cornea  with  wound  of  the  lens. 
The  swollen  lens  pressing  on  the  iris  may  keep  up  such 
constant  irritation  of  the  eye  as  to  retard  the  union  of 
the  edges  of  the  corneal  wound. 

4th.  A  glaucomatous  state  of  the  eye  following  a  per- 
forating wound  of  the  cornea. 

5th.  The  presence  of  a  foreign  body  within  the  eye ; 
the  wound  through  which  it  entered  having  failed  to 
completely  unite.  ... 

Symptoms. — A  shallow  or  scarcely  perceptible  anterior 
chamber,  with  a  minute  opening  in  the  cornea,  through 
which  drops  of  the  aqueous  humour  may  be  seen  to 
exude.  One  useful  method  of  diagnosing  a  fistula  of  the 
cornea  is,  to  separate  the  eyelids  with  the  fingers  from 
the  globe,  and  having  dried  the  suspected  spot  of  the 
cornea  with  a  piece  of  blotting-paper,  to  notice  if  the 
surface  again  becomes  moist  whilst  the  eye  is  kept 
open. 

Treatment. — When  dependent  on  a  peiioratmg  ulcer, 
or  a  wound  of  the  cornea,  the  fistulous  orifice  may  be 
touched  with  nitrate  of  silver.  This  is  best  applied  by  a 
fine  camel's-hair  brush,  which  has  been  first  moistened 
with  a  little  water,  and  then  drawn  a  few  times  across  a 
stick  of  nitrate  of  silver.  This  application  may  be  re- 
peated three  or  four  times  at  intervals  of  two  days,  if  it 
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does  not  excite  undue  inflammation.  If  this  treatment 
should  fail,  an  iridectomy  sliould  be  performed;  the 
spot  at  which  it  is  made  is  not  of  much  consequence,  as 
in  any  part  it  will  equally  succeed  in  promotmg  the 
closure  of  the  fistula. 

When  the  fistula  is  due  to  a  cataractous  lens  pressmg 
on  the  iris,  and  by  the  irritation  it  excites  preventing  the 
perfect  union  of  the  corneal  wound,  the  lens  should  be 
removed.  If,  however,  the  maintenance  of  the  fistula  is 
caused  by  a  glaucomatous  state  of  the  eye,  an  iridectomy 
should  be  made.  Lastly,  if  all  other  means  have  failed, 
the  edges  of  the  fistula  may  be  pared  with  a  broad 
needle,  and  united  by  a  single  fine  silk  suture. 

NEBULA   or    CLOUDINESS    OF    THE  CORNEA 

may  be  caused  by  inflammation  or  superficial  ulceration 
of  the  cornea,  or  by  an  injury  which  has  induced  a  trau- 
matic corneitis.  It  may  be  limited  to  a  portion  of  the 
cornea,  or  it  may  be  irregularly  difl'used  over  its  whole 
surface.  In  some  cases  the  nebula  is  due  to  an  inter- 
stitial deposit  of  lymph  in  the  true  corneal  tissue  ;  whilst 
in  other  instances  it  is  produced  by  a  layer  of  fine  semi- 
transparent  cicatricial  tissue  formed  during  the  heahng 
process  of  a  superficial  ulceration. 

Treatment.— When  the  eye  is  free  from  all  irritation 
some  mild  stimulating  application  will  occasionally  do 
good,  by  exciting  the  absorbents  of  the  cornea  to  an  in- 
creased activity ;  but  there  are  no  specific  remedies  for 
the  cure  of  nebula.  The  applications  from  which  I  have 
found  the  most  benefit  are  the  following  :— 

1.  Lotio  hydrarg.  perchlorid.  (F.  57.)  Two  or  three 
drops  to  be  dropped  into  the  eye  twice  a  day.  _  This 
remedy  is  often  a  powerful  irritant,  and  should  be  discon- 
tinued if  the  eye  becomes  inflamed  or  painful. 

2.  Gutta3  ol.  terebinth,  cum  ol.  olivas.  (F.  29.)  At 
first  these  drops  should  be  used  very  weak,  but  their 
strength  may  be  increased  if  the  eye  is  tolerant  of  them. 

3.  Dusting  calomel  into  the  eye  every  or  every  other 
day  for  a  short  time.  .  .  -,  oi-\ 

4.  GuttEE  zinci  sulphatis  (F.  26),  or  zmci  chlond.  (1 .  /o) 
may  be  prescribed.  •,  i 

5.  A  solution  of  the  iodide  of  potassium  (F.  24)  dropped 
twice  a  day  into  the  eye  is  thought  by  many  to  do 

good.  Ill 
G  Sulphate  of  soda.   Mr.  Power  speaks  favourably  pi 
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tlie  general  results  he  has  ohtained  from  the  use  of  this 
drug  in  corneal  opacities.  He  says  that  "  in  the  employ- 
ment of  this  salt  the  quantity  that  should  be  introduced 
at  one  time  into  the  eye  should  not  exceed  one  or  two 
grains,  and  the  most  convenient  mode  of  application  con- 
sists in  everting  the  upper  lid,  and  brusliing  the  powder 
lightly  over  the  surface  with  a  camel's-hair  brash."* 

7.  The  late  Dr.  Mackenzie,  of  Glasgow,  recommended 
the  vapour  of  hydrocyanic  acid.f 

liETJCOMA  OF  THE  COENEA. — A  leucoma  is  a  dense 
white  opacity  of  the  cornea,  caused  by  a  loss  or  destruction 
of  a  part  of  its  substance,  the  gap  thus  made  being  replaced 
by  cicatrix  tissue,  which  is  opaque  and  white,  instead  of 
transparent  and  colourless  like  healthy  cornea.  It  may 
be  the  result  of  an  injury,  but  more  frequently  it  is  occa- 
sioned by  inflammation  and  deep  ulceration  induced  by 
other  causes.    It  is  irremediable.   With  the  leucoma 

Fig.  4 


A  Leucoma  of  the  Corne.i,  copied  from  Dalrymple's  Plates. 

there  is  often  some  alteration  in  the  shape  of  the  pujsil, 
from  a  portion  of  the  iris  having  become  adherent  to  the 
cicatrix.  In  such  cases  the  ulcer  which  had  caused  the 
leucoma  had  penetrated  the  cornea,  and  the  iris  had 


*  Power  on  Sulphate  of  Soda  for  Eemoviug  Opacities  from  the 
Cornea:  The  Practitioner,  vol.  i.  p.  155. 

t  Mackenzie  ou  the  Diseases  of  the  Eye,  4th  edition,  pp.  GSQ 
and  428. 
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either  been  dragged  into  tlie  woundas  the  aqueous  escaped, 
or  else,  falling  forwards,  had  contracted  adhesions  to  the 
granulations  which  were  afterwards  to  be  converted  mto 
the  cicatrix  tissue. 

One  of  the  evils  which  frequently  results  from  a  ieucoma 
is,  that  the  normal  curvature  of  that  portion  of  the  cornea 
which  remains  transparent  is  changed  m  one  or  more  ot 
its  meridians,  and  the  eye  rendered  astigmatic;  a  detect 
which  may  sometimes  be  neutralized  to  a  great  extent  by 
a  properly-fitted  cylindrical  glass. 

When  the  Ieucoma  occludes  so  much  of  the  pupil  as  to 
impede  the  sight,  an  artificial  pupil  may  be  made  opposite 
to  that  portion  of  the  cornea  which  is  most  normal  both 
as  regards  its  transparency  and  curvature. 

To  lessen  the  defect  in  appearance  caused  by  a  Ieucoma, 
the  white  patch  may  be  partially  or  com.pletely  tattooed 
black,  according  to  its  size  and  situation.  In  cases  ot 
central  Ieucoma  a  circular  pupil  may  be  tattooed  on  the 
cornea,  and  the  outward  defect  be  thus  almost  obHterated 
whilst  the  sight  may  be  to  a  great  extent  restored  by  the 
formation  of  an  artificial  pupil. 

OPEBATION  FOB  TATTOOING  THE  COBNEA.  - 

This  is  done  by  making  a  series  of  small  punctures  into 
the  corneal  tissue,  and  running  into  tbem  a  strong  solu- 
tion of  Indian  ink.  The  operation  may  be  performed  by 
a  single-grooved  needle  fixed  in  a  handle.  A  little  Indian 
ink  should  be  rubbed  down  on  a  palette  and  made  suffi- 
ciently fluid  to  run  easily  after  it  has  been  placed  into 
the  groove  of  the  needle  by  a  camel's-hair  brush.  With 
the  needle  well  charged  with  Indian  ink  a  series  of  punc- 
tures are  to  be  made  close  to  each  other  over  the  whole 
area  of  the  spot  to  be  coloured.  Each  puncture  of  the 
needle  should  pass  through  the  corneal  epithehum  into 
the  true  corneal  tissue.  Two  or  three  sittings  are  gene- 
rally required  to  make  a  good  representation  of  a  pupil 
on  the  Ieucoma. 

OPACITY  OP  THE  COBNEA  FBOM  LEAD  is  caused 
by  the  use  of  a  lead  lotion  when  the  cornea  is  ulcerated  or 
abraded ;  the  lead  is  deposited  on  the  surface  as  a  car- 
bonate, producing  a  milky-white  patch,  which  is_  often 
sufficiently  opaque  to  occlude  either  the  portion  of  iris  or 
the  pupil  which  lies  behind  it. 

The  treatment  consists  in  removing  the  layer  of  lead 
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Fig. 


deposit,  which  has  coated  the  abraded  surface  of 
the  cornea.  This  may  be  done  with  a  small  knife 
curved  convexly  on  its  cutting  edge,  as  in 
Fig.  5.  The  lids  being  separated  by  a  speculum, 
the  operator  with  one  hand  fixes  the  eye  with 
a  pair  of  forceps,  whilst  with  the.  other  he 
gently  scrapes  the  whitened  surface  of  the 
cornea,  until,  having  detached  the  epithelium,  he 
comes  down  to  the  thin  coating  of  lead  :  steadily 
but  gently  scraping,  he  will  generally  succeed 
in  detaching  all  that  is  required.  Having  com- 
pleted the  operation,  a  few  drops  of  olive  oil 
should  be  dropped  into  the  eye,  and  a  fold  of 
wet  lint  laid  over  the  closed  lids. 


Fig.  G. 


Tlic  woodcut  (Fig.  G)  represents  tlie  appearance  pro- 
tliiccd  by  using  a  lead  lotion  to  an  eye,  whilst  there  was 
a  large  ulcerated  surface  of  tlie  cornea.  On  the  patient 
from  whom  tliis  drawing  was  made,  I  perfonncd  the 
operation  above  described ;  a  portion  of  the  film  of  lead 
chipped  off  in  fine  white  scales,  and  the  remainder  was 
removed  by  steady  scraping. 


CAIiCAREOTJS  FILM  OF  THE  CORNEA.— Syj/JiHC- 
irical  Opacities  of  tlie  Cornea. — These  terms  have  been 
applied  to  a  peculiar  form  of  opacity  of  the  cornea  caused 
by  a  deposit  of  the  earthy  salts  between  the  epithelium 
and  the  anterior  elastic  lamina  of  the  cornea.  Mr. 
Bowman,  in  his  "  Lectures  on  the  Parts  concerned  in  the 
Operations  on  the  Eye,"  has  recorded  two  cases,  one  in 
his  own  practice  and  the  other  in  that  of  Mr.  Dixon. 
Since  then  Mr.  Fairlie  Clarke  has  published  two  cases  in 
the  Pathological  Transactions  for  1870,  p.  331.    In  all 
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these  cases  the  patients  were  adults-the  youngest  forty, 
the  oldest  fifty-eight ;  both  eyes  were  affected  by  an 
opaque  transverse  band  extending  across  the  centie  o 
the  cornea  opposite  the  pupil,  their  margins  were  shaded 
off  abruptly,  and  beyond  them  the  cornea  was  clear.  Iho 
opacities  were  said  to  be  "  of  a  brownish  tint,  and  ot 
a  o-reyish-brown  and  rnsty-brown  colour.  in  au  uie 
cases  the  disease  commenced  as  a  haze  in  each  cornea, 
which  deepened  in  intensity  and  increased  m  size,  inc 
proo-rcss  of  t'le  growths  was  slow,  occupying  irom  six  to 
tifte°en  years  before  they  reached  the  dimeasions  described. 
There  was  no  constitutional  taint,  such  as  gout,  struma^ 
or  syphilis,  which  could  account  for  the  development  ot 
thes4  opacities  ;  neither  was  there  anything  m  the  occu- 
pation of  the  men  which  could  have  led  to  their  formation. 

Fig.  7. 


Treatment. — iSTo  medicine  nor  local  application  will  stay 
the  progress  of  the  disease.  When,  however,  the  opacity 
has  reached  a  sufficient  density  to  interfere  seriously  with 
sight,  an  attempt  should  be  made  to  remove  it.  The  plan 
adopted  by  Mr.  Bowman  in  1849,  and  afterwards  followed 
by  Mr.  Dixon,  was  to  scrape  away  the  epithelium  of  the 
cornea  until  the  lancet  came  down  upon  the  calcareous 
opacity,  and  then  to  detach  by  scraping  and  chipping  as 
much  of  the  film  as  possible.  The  result  of  this  operation 
was  most  satisfactory.  In  Mr.  Bowman's  case,  the  man, 
owing  to  his  defect  of  sight,  had  been  thrown  out  of  em- 
ployment for  twelve  mouths,  but  after  the  film  was  re- 
moved he  could  see  almost  as  well  as  he  could  eight  years 
before,  and  could  read  with  care  the  smallest  type. 

The  calcareous  deposit  was  examined  by  the  late 
Dr.  Miller,  of  King's  College,  and  found  to  consist  of 
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pliosiDliates  of  lime  and  magnesia,  with  a  consideraMe 
portion  of  carbonate  of  lime. 

CONICAL  CORNEA  is  a  staphylomatous  bulging  of  the 
middle  portion  of  the  cornea,  caused  by  a  thinning  of  its 
structure  in  that  region.  The  conicity  is  not  always 
quite  centra],  but  frequently  a  little  to  one  side  of  the 
pupil,  and  such  cases  give  excellent  results  after  a 
trephining  operation,  as  only  a  portion  of  the  pupil  is 
affected  by  the  leucoma  which  follows.  The  disease 
comes  on  very  imperceptibly,  and  progresses  without 
pain.  It  first  manifests  itself  to  the  patient  by  a  change 
in  the  focus  of  the  eye,  which  becomes  irregularly  myopic  ; 
and  this  defect  grows  worse  as  the  bulge  increases,' until, 
in  severe  cases,  the  sight  is  so  rriuch  impaired  as  to 
render  the  eye  almost  useless.  Usually  there  is  no  undue 
vascularity  of  the  globe,  but  in  some  instances  where  the 
conicity  is  rapidly  advancing  there  is  slight  ciliary  red- 
ness. _  After  the  cone  has  attained  a  certain  size  its  apex 
loses  its  transparency  and  becomes  nebulous  or  semi- 
opaque,  with  its  epithelial  surface  roughened.  One  or 
both  eyes  maybe  affected;  but  when  both  are  involved 
the  conicity  is  generally  much  greater  in  one  eye  than 
the  other. 

The  disease  Avill  frequently  advance  rapidly  in  one  eye, 
whilst  it  remains  stationai-y  in  the  other. 

Diagnosis. — In  the  advanced  stage,  conical  cornea  is 
easily  recognised,  but  at  the  commencement  of  the  disease 
it  is  often  difficult  to  diagnose,  and  its  presence  may  be 
easily  overlooked.  The  cornea  is  best  examined  by  look- 
ing at  the  eye  from  its  outer  side  so  as  to  see  the  cone,  if 
one  exists,  in  jDrofile.  In  a  paper  by  Mi*.  Bowman,  on 
"  Conical  Cornea,"  in  the  Koyal  London  Ophthalmic 
Hospital  Eeports,  vol.  ii.,  he  says,  "  Soon  after  the  im- 
mortal invention  of  Helralioltz,  I  found  the  oj^hthalmo- 
scope  very  useful  in  detecting  slight  degrees  of  conical 
cornea.  For  this  purpose  the  concave  mirror  only  is  to  be 
used  without  a  convex  lens.  On  turning  the  mirror  so  as 
to  throw  light  at  difl'erent  angles,  the  side  cf  the  cone 
opposite  to  the  light  is  darkened." 

In  speaking  of  conical  cornea.  Bonders  remarks,  "  High 
degrees  strike  the  eye  at  once.  Slight  degrees,  on  tlie 
contrary,  arc  often  enough  overlooked.  The  disturbance 
of  the  power  of  vision  frequently  suggests  the  idea  of 
amblyopia  combined  with  myopia."  ....  Further  on. 
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lie  recommends  the  use  of  the  ophthalmoscope  as  a  means 
of  diagnosis  in  slight  cases  of  conical  cornea,  and  observes 
that  "in  the  inverted  image  where  there  is  a  tolerably 
wide  pupil,  we  overlook  at  the  same  time  a  rather  large 
portion  of  the  fundus  oculi ;  the  image,  therefore,  of  one 
part  or  other,  for  example  of  the  optic  disc,  remains  in 
the  field  of  vision  both  on  moving  the  head  of  the  observer, 
and  on  shifting  the  lens  before  the  observed  eye.  At  the 
same  time,  however,  the  rays  which,  proceeding  from  the 
optic  disc,  strike  the  eye  of  the  observer,  pass  each  time 
through  other  parts  of  the  cornea.  Now,  if  its  curvature 
is  irregular,  the  result  is,  that  the  form  of  the  disc  each 
time  alters,  it  shortens  in  this  direction,  extends  in  that 
direction,  and  moreover  is  never  seen  acutely  in  its  in- 
tegrity." * 

Pathology  of  Conical  Cornea. — It  is  very  difficult  to 
ascribe  any  cause  for  the  structural  changes  in  the  cornea 
which  give  rise  to  the  staphylomatous  bulging.  The  ten- 
sion of  such  eyes  is  seldom  if  ever  in  excess ;  indeed,  it 
is  more  frequent  to  find  them  slightly  soft.  All  that  we 
are  at  present  able  to  say  of  conical  cornea  is,  that  from 
some  cause,  possibly  failing  nutrition,  the  central  portion 
of  the  cornea  becomes  thinned  and  its  power  of  resistance 
diminished,  so  that  it  yields  before  the  normal  pressure 
from  within  the  eye,  and  bulges  conically.  The  bulging 
may  increase  until  the  apex  of  the  cone  seems  to  be  on 
the  verge  of  bursting,  but  this  is  an  accident  which 
seldom,  if  ever,  occurs  spontaneously.  Mr.  Bowman  thinks 
that  this  fact  may  be  thus  explained:  "As  the  cornea 
becomes  thinner,  the  escape  of  the  aqueous  humour  by 
exosmose  is  facilitated,  and  thus  the  internal  pressure  is 
reduced  so  as  to  be  no  longer  in  excess  of  the  diminished 
resisting  power  of  the  cor-nea." 

The  following  is  an  account  of  a  microscopical  exami- 
nation made  by  Mr.  Hulke  of  a  conical  cornea  taken  from 
an  eye  which  had  been  excised  by  Mr.  Bowman  during  an 
operation  for  the  removal  of  a  large  sebaceous  cyst  from 
the  orbit : — 

"  The  central  conical  nebulous  portion  was  much  thinner 
than  the  transparent  periphery  of  the  cornea,  where  the 
curve  was  natural.  This  thinning  began  at  the  base  of 
the  cone,  and  progressively  increased  towards  the  apex, 


*  Dondora  on  tho  Accommodatiou  nud  Eefraction  of  the  Eye, 
pp.  550-551, 
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where  it  reached  its  maximum.  At  this  point  the  mean 
depth  of  several  vertical  sections  was  only  one-third  of 
that  of  the  peripheral  region.  The  continuity  of  the  aii- 
terior  elastic  lamina  was  perfect,  but  upon  the  cone  tliis 
structure  was  much  thinner  than  elsewhere,  and  wrinkled ; 
it  was  underlaid  by  a  stratum  of  crowded,  elongated, 
club-like  nuclei,  and  beneath  these  the  normal  lamellar 
tissue  was  replaced  by  a  web  of  caudate  and  nuclear  fibres, 
amongst  the  meshes  of  which  clusters  of  large  oval  and 
fusiform  cells  were  packed.  The  structure  of  the  trans- 
parent peripheral  region  was  perfectly  normal,  and  at  the 
base  of  the  cone  there  was  a  gradual  transition  from  the 
healthy  to  the  diseased  tissue,  the  interlamellar  corpuscles 
becoming  more  plentiful,  branched  and  drawn  out  into 
fibres,  which  in  many  instances  coalesced  with  those  from 
neighbouring  corpuscles.  The  postei-ior  elastic  lamina, 
and  the  epithelium  both  on  the  front  and  on  the  back 
of  the  cornea,  were  unchanged." 

"The  changes  I  have  described,"  adds  Mr.  Hulke, 
"  were  confined  to  the  laminated  tissue  of  the  cornea  and 
the  anterior  elastic  lamina.  The  substitution  of  a  web  of 
nuclear  fibres  and  cells  for  the  regular  lamination  of  the 
cornea  explains  the  nebulosity  of  the  cone  and  the  liability 
to  bulge."* 

Treatment. — When  conical  cornea  is  in  its  earliest 
stage  it  is  possible  that  by  judicious  prophylactic  treat- 
ment its  progress  may  be  retarded  ;  but  when  the  cone  is 
steadily  advancing,  I  know  of  no  help  except  by  operation 
which  is  likely  to  be  of  any  avail. 

As  preventive  treatment,  all  work  which  strains  or 
reddeus  the  eyes  should  be  avoided.  The  cold  or  tepid 
douche,  whichever  is  the  more  pleasant,  may  be  used 
three  or  four  times  daily.  When  there  is  any  ciliary 
redness,  two  or  three  leeches  may  be  advantageously 
applied  to  the  temple.  If  the  patient  is  feeble  tonics  of 
quinine,  iron,  &c.,  should  be  ordered.  Except  in  the  very 
commencement  of  the  disease,  but  little  if  any  benefit  will 
be  derived  from  either  concave,  spherical  or  cylindrical 
o-lasses.  The  astigmatism  produced  by  the  couicity  is  so 
frregular  that  it  cannot  be  sufficiently  corrected  by  lenses 
to  afi'ord  much  improvement  of  sight.  Occasionally  a 
stenopaic  slit  placed  behind  a  concave  spherical  lens  is 
found  of  decided  service,  and  when  this  is  the  case  the 


*  lloyal  Londou  Ophtbalmic  Hospital  Ecpovts,  vol.  ii.  p.  154. 
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ipatient  may  he  provided  witli  similar  spectacles,  but  with 
•the  understanding  that  they  must  be  laid  aside  i£  they 
.•fatigue  the  eyes. 

Operative  Treatment— The  method  now  adopted 
ffor  the  relief  of  cases  of  advanced  conical  cornea  is  to  excise 
•the  apex  of  the  cone,  and  afterwards,  if  the  leucoma 
\Avhich  follows  impedes  the  sight,  to  make  au  artificial 
:  pupil  opposite  to  that  portion  of  the  cornea  which  has  the 
imost  normal  curvature. 

There  are  two  operations  for  the  removal  of  the  apex 
of  the  cone,  both  of  which  have  been  followed  with  very 
lexcellent  results : — 

1st.  By  excising  an  oval  piece  of  the  cone,  the  length  of 
tthe  oval  being  made  in  the  vertical  axis  of  the  cornea,. 

2nd.  By  excising  a  circular  piece  of  the  cone  with  a 
s-small  cutting  trephine  as  suggested  by  Mr.  Bowman. 

1 .  Operation  for  the  Excision  of  a  small  oval 
ypiece  of  the  Cone  of  the  Cornea.— Before  operating, 
;ii  solution  of  atropine  (F.  15)  should  be  dropped  into  the 
i.eye  so  as  to  have  the  iris  under  its  influence  when  the 
-  operation  is  completed  ;  and  thus  to  get  the  pupil  dilated 
MS  soon  as  the  aqueous  is  again  retained  within  the 
;anterior  chamber. 

A  speculum  is  to  be  introduced  between  the  lids,  and 
ithe  eye  held  down  by  a  pair  of  finely-toothed  forceps 
whilst  a  Graefe's  extraction  knife  is  passed  from  above 
I'downwai-ds  through  the  apex  of  the  cone,  and  so  directed 
las  to  cut  a  small  vertical  flap  of  the  cornea  not  exceeding 
lone-eighth  of  an  inch  in  length  and  one-twelfth  of  an 
iinch  in  width.  This  is  to  be  .veized  by  a  pair  of  iris  for- 
cceps  and  cut  off  by  a  pair  of  scissors.  The  cut  edges  of 
tthe  cornea  should  then  be  allowed  to  fall  together,  and  a 
[pad  of  cotton  wool  and  lint  be  placed  over  the  closed  lids 
aand  secured  in  its  place  by  a  compress  bandage  (F.  3). 
.After  twenty-four  hours  the  pad  and  bandage  may  be 
.changed,  but  the  lids  should  not  be  opened  to  look  at  the 
leye  until  at  least  forty-eight  hours  after  the  operation. 

A  solution  of  atropine,  gr.  1  ad  aquas  5  1.  may  now  bo 
I'dropped  into  the  lower  lid,  and  repeated  once  daily  so  as 
tto  keep  the  pupillary  edge  of  the  iris  away  from  the  cor- 
ineal  wound.  After  the  wound  of  the  cornea  has  healed 
pa  small  central  leucoma  will  remain,  which  will,  according 
tto  its  size,  impede  the  sight.  To  remedy  this  defect,  an 
artificial  pupil  should  be  made  opposite  to  that  portion  of 
tthe  cornea  which  pi-esents  the  most  normal  curvature. 
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2.  Operation  for  the  Excision  of  a  small  cir- 
cular piece  of  the  Cone  of  the  Cornea  by  a 
Trephine.— This  operation  was  first  suggested  and 
practised  by  Mr.  Bowman. 

Its  object  is  to  remove  the  most  prominent  part  of  the 
cone,  and  by  the  contraction  caused  by  the  healing  of  the 
wound  to  restore  the  curve  of  the  cornea  to  a  more"normal 
state.  The  trephines  vary  in  diameter,  so  as  to  excise  por- 
tions of  different  sizes,  as  may  be  requisite.  They  are 
provided  with  a  movable  "  stop"  to  regulate  the  depth  of 
penetration.  The  trephine  usually  required  is  one-tenth 
of  an  inch  in  diameter.    (Fig.  8.) 

The  patient  having  been  placed  under  chlo- 
roform a  speculum  is  introduced  between  the 
hds,  and  the  trephine,  adjusted  by  the  "  stop" 
to  the  depth  it  has  to  penetrate,  is  applied 
firmly  to  the  apes  of  the  cone  and  rotated 
with  the  finger  and  thumb.  The  trephine  is 
not  to  be  carried  through  the  entire  thickness 
of  the  cornea,  but  withdrawn  when  it  may  be 
calculated  to  have  reached  Descemet's  mem- 
brane. The  circular  piece  of  cornea  which 
has  been  thus  cut  is  then  seized  by  iris  forceps 
and  peeled  off,  but  if  it  cannot  be  thus  readily 
detached  it  may  be  severed  with  a  few  touches 
of  a  cataract  knife.  A  few  drops  of  atropine 
should  now  he  dropped  into  the  eye,  and  the 
lids  closed  with  a  wet  cotton  wool  compress  and 
a  bandage  over  them.  One  operation  is  usually 
sufficient  to  produce  such  a  change  in  the  curve 
of  the  cornea  as  to  greatly  improve  the  sight, 
but  if  necessary  the  trephine  may  be  again 
applied  after  an  interval  of  some  months.  A 
Slight  leucoma  follows  the  operation,  and  it 
is  generally  necessary  to  make  an  artificial  pupil 
opposite  the  best  portion  of  the  cornea.  The 
results  of  this  operation  are  most  satisfactory. 

K.-EB,ATO-G1.0BJJS—Eydrop7dhalmia—is  a  uniform 
enlargement  of  the  anterior  half  of  the  globe,  which  often 
attains  to  such  dimensions  as  to  prevent  the  lids  from 
closing  over  it.  Both  eyes  are  usually  affected,  although 
one  may  be  mure  seriously  involved  than  the  other.  It 
is  sometimes  congenital,  and  may  jjossibly  be  due  to  some 
hereditary  syphilitic  taint :  but  it  may  also  come  on  after 
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v'corneitis.    It  most  frequently  occurs  in  young  children. 
IThe  peculiar  amazed  stare  which  this  deformity  of  the 
leyes  gives  to  the  patient  is  very  iinsightly.    The  cornea 
vwill  sometimes  be  seen  of  almost  double  its  normal  pro- 
1  portion.    In  some  cases  it  is  slightly  cloudy,  whilst  in 
(Others  its  transparency  is  unimj^aired.     The  adjacent 
(sclerotic  is  thinned  and  of  a  bluish  colour,  from  the  sub- 
jjacent  choroid  shining  through  it.    The  anterior  cliamher 
iis  large  and  deep,  and  the  iris  is  pushed  backwards,  fre- 
quently tremulous,  and  so  greatly  stretched  that  its 
■ciliary  attachment  is    occasionally  drawn   within  the 
^anterior  chamber;  and  in  severe  cases  I  have  seen  large 
:  rents  in  the  iris,  caused  by  the  separation  of  its  fibres  from 
^extreme  stretching.    The  pupil  is  usually  rather  dilated 
:and  sluggish,  and  sometimes  oval  or  pear-shaped ;  but 
occasionally  the  pupillary  margin  is  completely  adherent 
;to  the  lens  capsule  from  the  attacks  of  inflammation  to 
which  it  has  been  subjected.    The  sight  is  always  very 
defective,  and  in  the  worst  cases  completely  destroyed. 
The  disease  is  usually  slowly  progressive. 

Treatment.— -Unless  the  disease  is  steadily  increasing, 
jiand  the  sight  diminishing,  I  believe  it  is  best  to  leave 
hydrophthalmic  eyes  alone.    Their  powers  of  repair  are 
enfeebled,  and  they  stand  operations  badly.    I  have  cer- 
•tainly  seen  an  iridectomy  occasionally  do  good,  but,  on 
;the  other  hand,  I  have  seen  cases  in  which  it  did  positive 
harm.  In  a  few  cases  where  the  hydrophthalmia  has  been 
clearly  associated  with  congenital  syphilis,  I  have  given 
the  pulv.  hydrarg.  cum  creta  (F.  151)  every  night  for 
some  weeks,  and  obtained  a  marked  diminution  of  the 
•size  of  the  globe.    If  one  eye  is  quite  blind,  and  suffering 
■from  not  being  fully  protected  by  the  lids,  it  may  be 
excised. 

A  STAPHYLOMA  OF  THE  CORNEA  is  a  projecting 
:  forwards  or  bulging  of  the  whole  or  a  part  of  the  cornea, 
■or  of  the  new  tissue  which  supplies  its  place  when  a  part 
or  the  whole  of  it  has  been  destroyed  by  iujurv  or  disease. 

A  staphyloma  of  the  cornea  mav  be  either  partial  or 
■complete,  that  is  to  say,  it  may  be  limited  to  a  small 
portion,  or  it  may  involve  the  whole  of  the  cornea  or  the 
new  structure  which  represents  it. 

PARTIAL  STAPHYLOMA    OP  THE  CORNE.d  

\When  a  portion  of  the  cornea  has  been  destroyed  by 
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Bloughing  or  ulceration,  its  place  is  made  good  by  cica- 
tricial tissue,  which  is  more  or  less  white  or  opaque,  and 
in  many  cases  incapable  of  resisting  the  normal  outward 
pressure  of  the  parts  within  the  eye ;  slowly  yielding,  it 
bulges  and  forms  an  unsightly  prominence  on  the  cornea. 

Treatment. — The  objects  to  be  accomplished  are:  1st, 
to  arrest  the  progress  of,  and,  if  possible,  to  diminish  the 
bulge  ;  and,  2nd,  to  restore  some  of  the  lost  sight  to  the 
eye.  Both  of  these  conditions  may  be  often  attained  by 
tlie  operation  of  iridectomy. 

The  removal  of  a  piece  "of  the  iris  by  iridectomy  exer- 
cises an  important  influence  in  diminishing  the  tension 
of  the  globe,  and  thus  frequently  prevents  any  further 
increase  of  the  staphyloma,  and  in  a  few  instances  which 
have  come  under  my  notice  the  bulging  has  decidedly 

Fig.  9. 


Partial  Staphyloma  of  the  Cornea,  copied  from 
Dalrymple's  Plates  on  the  Eye. 

receded.  But,  in  addition  to  this,  by  the  excision  of  a 
portion  of  the  iris  opposite  to  that  part  of  the  cornea 
which  is  iu  the  most  healthy  state,  an  artificial  pupil  is 
made,  and  if  the  fundus  of  the  eye  be  sound,  and  the 
transparency  and  curvature  of  the  cornea  opposite  the 
new  pupil  tolerably  good,  useful  sight  will  be  regained. 
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If  the  partial  staphyloma  be  large  or  increasing  in  size, 
;  a  small  circular  piece  of  its  most  projecting  part  may  be 
1  removed  with  the  trephine,  Fig.  8,  p.  60.  I  have  adopted 
■  this  treatment,  and  with  complete  success. 

COMPLETE    STAPHYLOMA  OF  THE  COENEA  is 

;  a  bulging  of  the  entire  structure  whicli  has  replaced  the 
'  original  cornea  after  it  has  been  destroyed  by  ulceration 
I  or  sloughing. 

Progress  of  the  Disease. — After  the  loss  of  the 
cornea,  the  exposed  surface  of  the  iris  is  soon  coated  with 
a  film  of  lymph  ;  this  becomes  organized  and  ultimately 
converted  into  a  bluish  white  cicatricial  tissue,  to  wbich  the 
iris  is  fii-mly  adherent.  The  eye  will  now  either  gradually 
shrink,  or  the  new  tissue  will  yield  before  the  pressure 
from  within  and  become  staphylomatous. 


A  Complete  Staphyloma  of  the  Cornea,  copied  from 
Dalrymple's  Plates  ou  the  Eye. 

Treatment  of  Commencing  Staphyloma. — If  the 

patient  be  seen  early,  the  first  object  in  view  is  to  prevent 
the  formation  of  the  staphyloma,  and  this  is  best  accom- 
plished by  the  removal  of  the  lens,  if  it  has  not  already 
escaped  from  the  eye.  After  the  slough  of  the  cornea 
has  separated,  the  lens  will  be  often  seen  lying  in  the 
centre  of  the  pupil,  perfectly  transparent  and  projecting 
slightly  forwards;  it  may  then  be  removed  by  gently 
lifting  it  away  with  the  point  of  a  fine  needle. 

If  the  eye  be  not  seen  until  a  later  period,  but  when 
the  staphylomatous  bulging  is  still  recent,  and  the  new 


Fig.  10. 
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tissue  wliicli  occupies  the  corneal  space  is  yet  but  imper- 
fectly formed,  the  plan  recommended  by  Mr.  Bowman 
for  the  removal  of  the  lens  may  be  adopted.  A  broad 
needle  is  passed  through  the  most  prominent  part  of  the 
staphyloma  in  the  direction  of  the  lens,  so  as  to  penetrate 
its  capsule,  and  the  lenticular  matter  is  freely  broken  up. 
The  needle  is  then  withdrawn,  and  through  the  aperture 
it  has  made  a  curette  is  introduced,  and  as  much  of  the 
lens  matter  as  is  sufficiently  soft  and  difiluent  is  allowed 
to  escape  from  the  eye  along  its  groove.  The  puncture 
made  with  the  broad  needle  may  be  repeated  every  two 
or  three  days  until  the  prominence  of  the  staphyloma  is 
reduced. 

Treatment  of  Complete  Staphyloma  of  the 
Cornea.— The  eye  being  lost  for  all  visual  purposes,  the 
objects  to  be  accomplished  are  to  get  rid  of  the  unsightly 
staphylomatous  bulging,  and  to  enable  the  patient  to 
wear  an  artificial  eye.  One  of  the  following  modes  of 
treatment  may  be  adopted : — 

1.  The  staphylomatous  eye  may  be  excised. 

2.  The  staphyloma  may  be  trephined. 

1.  The  Staphylomatous  Eye  may  be  Excised.— 
When  the  eye  is  blind  and  the  bulging  large  and  unsightly, 
and  causes  the  patient  annoyance  from  the  obstruction  it 
offers  to  the  free  movements  of  the  hds  over  it,  this  is  the 
best  operation.  The  patient  will  recover  from  it  more 
quickly  than  from  any  other,  all  chance  of  future  trouble 
is  avoided,  and  an  artificial  eye  can  be  worn. 

2.  The  Staphyloma  may  be  Trephined.— When 
the  object  is  simply  to  reduce  the  size  of  the  staphyloma, 
but  not  to  form  a  bed  upon  which  an  artificial  eye  can  be 
worn,  the  operation  of  trephining  is  well  suited.  A  small 
circular  piece  of  the  most  prominent  part  of  the  staphy- 
loma may  be  removed  by  the  trephine,  Fig.  8,  as  described 
in  the  operation  for  conical  cornea,  page  60.  If  the  lens 
be  seen  through  the  small  opening  thus  made,  its  capsule 
should  be  pricked  with  a  fine  needle  and  the  lenticular 
matter  broken  up,  and  as  much  of  it  as  will  come  away  be 
allowed  to  escape  along  the  groove  of  a  curette.  The  lids 
should  be  then  closed  and  covered  with  a  wet  compress 
and  bandage. 

ABSCISSION  OF  THE  STAPHYLOMA.— I  have 
omitted  the  description  of  this  operation  as  my  feeling 
is  against  the  performance  of  it.   I  prefer  the  complete 
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removal  of  the  globe  to  tlie  abscission  of  tbe  front  of  it, 
as  I  have  known  cases  in  wbicli  sympathetic  symptoms 
have  arisen  in  the  sound  eye  from  the  irritation  caused 
by  the  recurrence  of  inflammation  in  the  stump  ot  the  one 
■which  had  been  abscised. 

CILIARY  STAPHYLOMA— ^wierior  Staphyloma  of 
the  Sclerotic— is  a  staphylomatous  projection  of  the  sclero- 
tic in  the  ciliary  region  of  the  eye.  It  consists  of  a  series  ot 
grape-like  bulgings,  with  snch  a  thinning  of  the  sclerotic 

Fig.  11. 


Tlie  woodcut  roprcseuts  the  aiipcanmce  of  a  ciliai-y 
staphyloma  produced  by  a  blow  on  the  eye,  which  had 
caused  a  ruptm-e  of  the  sclerotic  and  a  dislocation  of  the 
lens  beneath  the  conjunctiva. 

coat  that  the  dark  colour  of  the  ciliary  processes  with 
which  it  is  in  contact  is  distinctly  seen  through  it.  It 
may  be  limited  to  a  part,  or  it  may  involve  the  whole  of 
the  ciliary  region  of  the  eye. 

CiHary  staphyloma  may  be  the  result  of  disease  or  in- 
jury. In  the  majority  of  cases  it  is  dependent  on  a 
chronic  irido-choroiditis,  accompanied  with  a  gradual 
wasting  of  the  sclerotic  in  the  immediate  vicinity  of  the 
ciliary  processes,  so  that  it  loses  its  normal  power  of  re- 
sisting the  outward  pressure  from  within  the  eye,  and 
slowly  yielding,  a  dark  irregular  nodulated  prominence 
is  developed.    Aa  the  direct  result  of  an  injury,  cihary 
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staphyloma  may  be  iiroduced  by  a  i-Dpture  of  tbe  sclerotic, 
aucl  especially  when  there  is  also  associated  with  it  an 
extensive  prolapse  of  the  iris  and  choroid,  as  is  repre- 
sented in  Fig.  11. 

The  Prognosis  of  ciliary  staphyloma  is  always  most 
unfavourable  ;  even  when  slight  there  is  considerable  im- 
pairment of  vision  ;  but  the  danger  to  be  apprehended  is 
that  it  will  increase,  and  as  it  enlarges  all  sight  will  be 
destroyed. 

Treatment. — When  a  ciliary  staphyloma  is  dependent 
on  disease,  no  matter  whether  it  has  originated  from  con- 
stitutional causes,  or  from  some  remote  injury  to  the  eye, 
it  may  frequently  in  its  early  stages  be  arrested  by  the 
operation  of  iridectomy.  It  is  the  only  remedy  from 
which  I  can  really  feel  satisfied  that  I  have  seen  any  de- 
cided benefit ;  and  although  in  some  cases  it  may  fail  in 
accomplishing  the  desired  end,  yet  it  is  certainly  the  most 
successful  of  all  the  remedial  agents  I  have  known  prac- 
tised for  the  relief  of  this  disease.  By  reducing  the  ten- 
sion of  the  eye,  the  tendency  of  the  staphyloma  to  in- 
crease is  certainly  diminished,  and  in  some  instances  com- 
pletely stopped.  It  should  be  remembered  that  even 
though  the  tension  of  the  eye  at  the  time  of  the  operation 
may  be  normal,  yet  the  resisting  power  of  the  sclerotic 
has  been  lowered  by  disease,  and  that  by  lessening  the 
tension  which  exists,  the  condition  of  the  eye  is  im- 
proved. 

If,  however,  the  ciliary  staphyloma  is  produced  by  a 
rupture  of  the  sclerotic,  I  know  of  no  remedy.  The  sight 
which  snch  an  eye  retains,  even  when  the  staphyloma  is 
small,  is  usually  very  limited ;  but  if  the  bulging  be  suffi- 
ciently large  to  interfere  with  the  free  movements  of  the 
lid,  the  eye  is  generally  blind.  When  an  eye  thus  com- 
pletely lost  for  all  visual  purposes  is  unseemly  in  appear- 
ance, and  troubles  the  patient,  the  best  treatment  is  to 
excise  it. 

CYCLITIS,  or  inflammation  of  the  ciliary  body,  may 
arise — 

1;  From  an  injury  to  the  eye. 

2.  From  the  extension  to  the  ciliary  body  of  an  in- 

flammation of  the  iris  or  choroid. 

3.  From  constitutional  defects. 

Cyclitis,  like  iritis,  may  be  either  plastic,  serous,  or 
suppurative.   When  it  is  excited  by  an  injury,  cycHtis  is 
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■  iisimlly  either  seims  or  suppurative;_when  it  is  due  to 
an  extension  of  sympathetic  or  syphilitic  iritis  it  is  always 
I  plastic ;  but  when  it  is  caused  by  some  constitutional  cle- 
Ifect,  not  syphilitic,  it  is  mostly  serous. 

1.  Cyclitis  from  an  injury  to  the  eye  may  be  pri- 
mary, and  originate  simultaneously  with  iritis  as  the  im- 
mediate result  of  the  injury ;  or  it  may  be  secondary  to  an 
inflammation  of  the  iris  which  the  injury  has  excited. 

The  injuries  which  are  most  liable  to_  produce^  cychtis 
,  are  penetrating  or  incised  wounds  in  the  ciUary  region  ;  the 
lodgment  of  a  foreign  body  witliin  the  eye;  a  dislocation  of 
the  lens ;  or  the  forcible  removal  of  a  piece  of  opaque 
capsule,  especially  if  during  the  operation  any  drag  has 
been  made  on  the  ciliary  processes. 

Symptoms.— Pain  in  the  ciliary  regiou,  with  marked 
tenderness  on  pressure ;  a  pinkish  zone  around  the  cornea 
from  distension  of  the  cihary  vessels ;  photophobia  and 
lachrymation ;  and  turbidity  of  the  vitreous  from  inflam- 
matory exudations  into  it  from  the  ciliary  processes. 
After  wounds  in  the  ciliary  region  large  masses  of  lymph 
or  pus  maybe  frequently  seen  with  the  unaided  eye,  lying 
behind  and  to  one  side  of  the  lens.  The  iris  always  par- 
ticipates in  the  inflammation,  even  when  the  disease  ori- 
ginates in  the  cihary  body,  its  strite  become  indistinct  and 
its  colour  changed,  the  pupil  sluggish  or  inactive,  and 
posterior  synechias  are  formed ;  the  aqueous  grows  serous 
and  turbid,  and  there  is  frequently  hypopion.  The  sight 
is  greatly  impaired,  and  the  tension  of  the  globe  is  often 
increased. 

2.  Cyclitis  from  the  extension  to  the  ciliary 
body  of  an  inflammation  of  the  iris  or  choroid.— 

Inflammation  of  the  iris,  produced  either  by  injury  or 
disease,  may  spread  first  to  the  cihary  body,  and  then  to 
the  choroid ;  and  in  like  manner  an  inflammation  which 
has  started  in  the  choroid  may,  by  extension,  give  rise  to 
cyclitis  and  iritis. 

This  secondary  cyclitis  is  always  a  very  severe  compli- 
cation of  the  original  disease,  and  frequently  leads  to  the 
complete  loss  of  the  eye.  It  is  often  induced  by  syphihtic 
inflammation  of  the  iris  or  choroid;  it  also  frequently 
follows  traumatic  iritis,  and  it  thus  becomes  one  of  the 
causes  of  failure  after  the  operation  for  extraction  of 
cataract. 

The  Symptoms  are  similar  to  those  described  in  the 
preceding  section,  but  in  this  secondary  form  of  cyclitis 
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the  advent  of  tlie  extension  o£  the  inflammation  to  the 
ciliary  body  is  marked  by  an  addition  to  the  severity  of 
the  pre-existing  symptoms ;  there  is  increased  vascularity, 
photoj^hobia  and  lachrymation,  pain  in  the  ciliary  region, 
which  is  increased  by  pressure,  and  frequently  also  an 
increased  tension  of  the  globe. 

3.  Cyclitis  from  constitutional  defects. — Under 
this  heading  I  do  not  include  the  secondary  cyclitis  which 
may  arise  from  an  extension  of  an  iritis  or  choroiditis  pi-o- 
duced  by  any  constitutional  cause.  I  refer  only  to  a  special 
class  of  cases  in  which  the  cyclitis  occurs  as  a  primary 
disease  and  seems  to  be  always  due  to  some  constitutional 
defect,  such  as  great  debility,  exhaustion  from  mental 
anxiety  or  overwork,  anasmia,  menorrhagia,  profuse  leu- 
cori-hoea,  and  amenorrhoea.  This  form  of  cyclitis  is  a  com- 
paratively rare  aifection,  but  it  is  sufficiently  frequent  to 
deserve  careful  study,  as  it  is  very  destructive  to  the  eye. 
The  patients  whom  I  have  seen  have  been  generally 
women,  and  the  causes  have  been  usually  menorrhagia, 
profuse  leucorrhosa,  and  amenorrhoea.  I  have,  however, 
met  with  a  few  cases  of  this  affection  in  men,  and  in 
them  the  disease  has  been  clearly  referrible  to  ner- 
vous exhaustion  from  overwork  combined  with  great 
mental  anxiety. 

Constitutional  cyclitis  is  a  disease  of  long  duration,  very 
recurrent,  and  but  slowly  amenable  to  treatment.  Its 
attacks  will  generally  last  from  six  weeks  to  three  months 
or  longer.  I  have  had  several  cases  of  cyclitis  in  females 
which  have  extended  over  periods  of  from  eight  to  twelve 
years,  the  attacks  recurring  at  intervals  of  from  three  to 
six  months. 

Symptoms. — The  disease  usually  commences  on  one 
side  of  the  cornea  in  the  ciliary  region  with  a  small  patch 
of  a  purplish-red  colour  closely  resembling  episcleritis. 
This  gradually  extends  [and  soon  a  bluish-red  halo  exactly 
corresponding  with  the  ciliary  region  surrounds  from  one- 
third  to  the  entire  circumference  of  the  cornea.  When 
only  a  portion  of  the  region  surrounding  the  cornea  is 
aff'ected,  the  purplish-red  shades  off  at  each  extremity  into 
the  colour  of  the  rest  of  the  e3'^e.  The  margin  of  the 
cornea  corresponding  to  the  deei3  red  zone  is  slightly 
bkirred  and  indistinct,  and  seems  to  blend  with  the 
sclerotic.  In  some  cases  the  whole  surface  of  the  eye  is 
red,  but  the  peculiar  purplish  tint  which  corresponds 
with  the  ciliary  region  is  always  distinct,  and  serves  to 


CYCLITIS. 


69 


mark  well  the  nature  of  the  afFectiou     As  the  disease 
Egresses  the  iris  becomes  involved,  the  aqueous  grow 
serous,  and  there  is  occasionally  hypopion.    The  sight  is 
I  impah^ed,  in  some  cases  to  a  g-a^-^^ent  anc^^^he^^^^^^ 
of  the  globe  is  frequently  increased.    If  the  *lif/^«^  con 
tinue  unchecked,  the  sclerotic  corresponding  to  the  ciliary 
•eaion  will  become  thin  and  of  a  bluish  colour,  from  the 
c  fiary  processes  shining  through  it,  and  occasiona  y 
«/nr^lrvlnmatous  •  the  sight  will  continue  to  fade,  and 
uffitelTtbe  e^e  -11  be  blind    Through  all  the  stages 
of  the  disease  there  is  pain  in  the  eye,  varying  m  degiee 
from  tenderness  to  a  dull  heavy  aching;   there  is  he- 
quently  also  pain  in  the  brow  and  down  the  mner  side  ot 

^^P?ognosis  of  Cyclitis.-l.  When  cyclitis  is  due  to  an 
extension  of  the  inflammation  froni  the  ins  or  choroid  it 
may,  under  iudicious  treatment,  subside,  but  itmust  always 
be  ret^ardeci  as  a  very  serious  complication.  2.  When, 
however,  it  arises  from  an  injary,  the  prognosis  is  very  un- 
favourable ;  if  the  inflammation  subside  under  treatment, 
the  eye  generally  becomes  soft  and  partially  shrinks,  and 
all  sight  is  destroyed;  the  great  danger  to  be  Jeai-ed  is 
lest,  while  endeavouring  to  save  the  injured  eye,  the  othei 
should  become  sympathetically  afi-ected.  3.  When  cyclitis 
is  caused  by  some  constitutional  defect,  as  mentioned  lu 
the  last  section,  it  is  generally  very  tedious,but  ultimate  y 
amenable  to  treatment.  There  are,  however,  occasionally 
cases  in  which  the  disease  resists  all  remedies,  and  the 

"^■^Treatment  of  Cyclitis.— When  cyclitis  is  secondary 
and  proceeds  from  iritis  or  choroiditis,  the  treatment  re- 
commended in  the  sections  devoted  to  these  diseases  must 
be  followed.    When,  however,  it  is  caused  by  an  mjury,  uo 
special  medicinal  treatment  will  be  of  service.    At  the 
commencement  of  the  attack,  leeches  should  be  aiDphed  to 
the  temple,  and  warm  belladonna  fomentations  (i^ .  J),  to 
the  eye,  and  in  the  intervals  between  the  applications, 
the  eye  may  be  kept  at  rest  by  a  sHght  compress  and 
bandage.    If  this  should  fail  to  give  relief,  a  f old  ot  hnen 
wet  with  the  belladonna  lotion,  may  be  laid  over  the  closed 
lids.    The  bowels  should  be  freely  acted  on  by  a  purgative, 
and  if  the  pain  is  severe  opiates  should  be  given  at  bed- 
time.   The  strength  of  the  patient  must  be  maintained  by 
a  liberal  diet,  and  a  moderate  amount  of  stimulants  may 
be  allowed.    If  necessary  tonics  of  quinine  or  bark  should 
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be  prescribed.  The  results,  however,  of  cyclitis  proceed- 
ing from  injury  are  so  unfavourable,  both  as  respects  the 
injured  eye  and  the  risk  to  which  the  sound  one  is  exposed 
from  sympathy,  that  if  the  inflammation  does  not  yield 
rapidly  to  treatment  I  would  strongly  urge  the  removal 
of  the  globe,  and  this  especially  if  the  accident  be  a  wound 
in  the  ciliary  region. 

"When  cyclitis  arises  from  some  constitutional  defect, 
the  treatment  must  be  directed  to  the  special  cause  in 
each  individual  case.  If  it  proceed  from  exhaustion  due 
to  overwork  or  mental  fatigue,  rest  must  be  given  to  the 
patient,  and  tonics  of  iron,  quinine,  or  bark  combined  with 
the  mineral  acids,  and  in  some  cases  with  small  doses  of 
liquor  strychnia}  (F.  75,  79,  81).  If  the  disease  be  caused 
by  functional  monorrhagia  the  mineral  acids  ^vith  tinc- 
ture of  cinnamon  (F.  70)  will  be  often  found  beneficial, 
or  should  these  fail,  small  repeated  doses  of  the  fluid 
extract  of  ergot  (F.  72)  will  frequently  afford  rehef. 
When  there  is  profuse  leucorrhoea  the  tincture  of  the 
perchloride  of  iron  with  dilute  hydrochloric  acid  (F.  85) 
or  with  quinine  (F.  81)  will  generally  do  good.  If  ame- 
norrhcEa  be  the  cause  of  the  cyclitis  means  must  be  taken 
to  restore  "the  uterine  functions,  and  the  iodide  of  potas- 
sium with  ammonia  (F.  94. ),  or  the  iodide  and  bromide  of 
potassium  with  iron  (F.  93),  or  the  borax  mixture  (F.  71) 
may  be  tried.  In  all  such  cases  the  bowels  should  be 
made  to  act  regularly  and  rather  freely,  a:id  for  tliis 
piirpose  small  doses  of  the  decoct,  aloes  with  gentian 
(F.  103),  or  the  pil.  aloes  cum  jalapa  (F.  107),  or  the  pil. 
aloes  cum  uuce  vomica  (F.  108),  may  be  given  as  often  as 
may  be  found  necessary.  Half  a  small  tumblerful  of  Fricd- 
richshall  water  taken  with  the  same  quantity  of  wai-m 
water  whilst  dressing  in  the  morning  often  acts  in  a  very 
satisfactory^  manner,  and  may  be  repeated  every  or  every 
other  morning  if  required.  When  there  is  pain  it  may  be 
relieved  by  the  croton  chloral  hydrat-,  given  either  in 
pills  or  mixture  (F.  78,  110)  for  two  or  three  doses.  If 
the  pain  be  sufficient  to  prevent  sleep,  opiates  should  be 
given  at  night. 

If  the  disease  resists  all  medicinal  treatment,  or  if  the 
tension  of  the  globe  be  increased,  or  if  the  sclerotic  around 
tbe  cornea  become  thinned  and  bluish,  I  would  perform 
an  ii-idectomy.  I  have  frequently  done  this  operation  for 
cyclitis  and  with  admirable  results.  It  exercises  a  wonder- 
influence  in  arresting  the  recurrence  of  the  attacks. 
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EPISCLERITIS  is  a  small  diffuse  swelling  beneath  the 
.conjunctiva,  usually  on  the  temporal  side  of  the  cornea 
;:and  near  the  in«ei-tion  of  the  recti  muscles    J*  has  a 
.  smooth  surface  and  is  of  a  dusky-red  colouis  and  is  ap- 
I  parently  caused  by  some  plastic  eiiusion  on  the  sclerotic. 
'  ?here  il  generally  some  redness  of  the  coBJunctiva  imm^^^ 
.  diately  over  it,  and  sometimes  chemosis.    The  «ia  Iv  hue 
of  the  swelling  seems  due  to  its  being  supplied  by  t he 
deep  subconjunctival  vessels  which  in  some  cases  may  be 
seen  running  up  to  it.    The  affection  appears  to  be  loca 
andconfmed  to  one  side  of  the  cornea    The  degree  of 
suffering  it  produces  is  very  variable.    In  some  patients 
I  have  seeu  considerable  irritation,  with  severe  neura  gic 
pain  in  the  eye  ;  whilst  in  others  the  only  annoyance  has 
been  the  disfigirement  which  the  bloodshot  appearance 
has  produced.    The  disease  is  generally  very  tedious  m 
its  course,  and  frequently  recurreut.    For  a  time  the 
swelhDg  seems  to  increase  iu  size  and  redness ;  it  Uien 
gradually  fades  in  colour,  diminishes,  and  ultimately  dis- 

Treatment.— When  there  is  no  irritation,  a  mild  stimu- 
lating application  to  the  eye  does  the  most  good,  and  the 
guttil  zinci  chlorid.  (F.  25),  or  the  guttjB  zmci  sulphatis 
fF  26),  may  be  ordered  twice  a  day.    It,  however  there 
L  photophobia  and  lachrymation  the  guttfB  atropiaB 
(F  15)  or  the  lotio  beUadonnas  should  be  prescribed.  Ihe 
state  of  health  should  be  carefully  inquired  mto,  and  it 
any  irregularity  of  the  functions  of  any  of  the  organs  be 
detected,  suitable  medicines  should  be  prescribed,  in 
some  cases  I  have  found  benefit  from  the  administration 
of  the  iodide  of  potassium,  given  either  with  an  alkali 
(F.  91),  or  with  small  doses  of  iron  (F.  92),  according  to 
the  requirements  of  the  patient. 

ABCUS  SENILIS  is  a  term  wrongly  applied  to  a 
whitish  crescent  which  frequently  appears  near  but  not 
quite  up  to  the  margin  of  the  cornea,  as  beyond  the  white 
marking  there  is  usually  a  clear  rim  of  transparent  cornea. 
It  may  begin  at  either  the  upper  or  lower  margin  ot  the 
cornea,  and  gradually  extend  until  the  whole  corneals  sur- 
rounded. In  old  people  it  frequently  assumes  a  dense 
white  and  almost  chalky  appcarauce. 

Canton  regards  the  arcus  as  due  to  a  fatty  degenera- 
tion of  the  circumferential  portion  of  the  cornea,  and  it 
has  been  considered  by  some  as  indicative  of  fatty  de- 
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geaerative  changes  in  the  heart  and  arteries.  There 
really  is  no  evidence  in  support  of  such  a  theory.  The 
arcus  is  not  a  senile  change,  as  it  is  frequently  seen  in 
young  healthy  subjects  under  thirty,  and  it  certainly 
does  not  point  to  degenerative  changes  in  the  heart  or 
arteries.  I  have  known  patients  who  have  had  a  well- 
marked  arcus  for  over  thirty  years  and  still  enjoy  good 
health.  1  have  frequently  seen  a  dense  arcus  surrounding 
the  cornea  in  patients  over  eighty  years  of  age,  and  with 
no  evidence  of  cardiac  or  arterial  disease ;  and  I  have  seen 
an  old  patient  with  gangrene  of  both  legs  from  arterial 
degeneration  and  who  had  not  a  trace  of  an  arcus.  I 
have  frequently  operated  for  cataract  on  eyes  with  a 
pronounced  arcus,  and  carried  my  section  through  it, 
and  the  wound  has  healed  perfectly.  An  arcus  senilis 
does  not  interfere  with  the  perfection  of  vision. 


INJURIES  OF  THE  CORNEA  AND  SCLEROTIC. 

FOREIGN  BODIES  ON  THE  CORNEA  OR  ON 
THE  CONJUNCTIVA  LINING  THE  LIDS  .— 

Symptoms. — Great  irritability  of  the  eye  accompanied 
by  a  copious  flow  of  tears ;  an  almost  absolute  inability 
to  raise  the  upper  eyelid  and  face  the  light ;  and  a  dis- 
tinct feeling  of  grittiness  as  if  something  were  in  the  eye. 
The  suddenness  of  the  attack  and  the  exposure  to  which 
the  eye  has  been  subjected  are  also  points  to  be  noted. 

Treatment. — To  examine  an  eye  which  is  suspected  to 
be  suffering  from  the  presence  of  a  foreign  body,  the 
patient  should  be  made  to  sit  in  a  chair  with  his  face 
towards  a  window,  so  that  a  good  light  may  fall  upon  the 
eye.  The  lower  lid  should  be  first  drawn  down,  and  if 
any  particle  of  dust  or  chip  of  iron  is  seen  it  can  be 
readily  removed.  Next  the  cornea  should  be  carefully 
scanned  over,  by  turning  the  head  of  the  patient  in  dif- 
ferent ]Dositions,  so  as  to  cause  the  light  to  fall  obliquely 
on  the  eye,  first  on  one  part  of  its  surface,  and  then  upon 
another;  or  by  using  a  two-inch  focus  convex  lens  a 
column  of  light  may  be  directed  over  the  cornea,  so  as  to 
illumine  each  portion  of  it  in  succession.  Often  it  is  ex- 
ceedingly difficult  to  detect  a  fine  spiculum  of  steel,  or  a 
fragment  of  glass,  or  indeed  any  minute  shining  substance 
which  may  have  been  impacted  on  the  cornea.  In  cases 
of  doubt  or  difficulty  the  question  may  be  settled  by  taking 
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the  patient  into  a  darkened  room  and  examining  the 
corneal  snrface  by  oblique  illumination  with  ophthalmo- 
scopic light.  Should  the  cornea  be  free,  the  under  surface 
of  the  upper  lid  should  be  then  examined. 

To  evert  the  upper  lid,  the  surgeon,  standing  behind 
the  head  of  the  ]iatient,  seizes  with  his  left  finger  and  thumb 
the  lashes  of  the  eyelid,  and  drawing  them  slightly  away 
from  the  globe,  he  at  the  same  moment  with  his  right 

Fig.  12. 


hand  presses  the  end  of  a  probe  on  the  integument  of  the 
lid  downwards  and  forwards,  so  as  to  tilt  the  upper  edge 
of  the  tarsal  cartilage  downwards,  and  by  this  manoeuvre 
to  evert  it.    One  finger  of  the  left  hand  is  then  made  to 
press  gently  the  turned-iip  edge  of  the  lid  against  the 
brow,  to  maintain  it  in  its  everted  state,  and  the  patient 
is  told  to  look  down  so  as  to  expose  as  fully  as  Fic.  13. 
possible  the  oculo-palpebral  fold  of  mucous  mem-  n 
brane  which  extends  from  the  posterior  edge  of  I 
the  cartilage  on  to  the  eye  as  shown  in  Fig.  12. 
The  under  surface  of  the  lid  thus  exposed  may 
be  then  carefully  inspected,  and  the  cause  of  the 
in-itation,  if  any  is  found,  be  removed. 

If  the  foreign  body  is  not  deeply  buried, 
but  is  either  lying  on  the  surface  or  slightly  sunk 
into  the  epithelium  of  the  cornea  or  conjunctiva 
of  the  lids,  it  may  be  easily  removed  by  a  spud 
(Fig.  13),  or  by  a  broad  needle. 
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If  the  foreign  body  is  buried  deeply  in  the  cor- 
neal tissue,  a  broad  needle  should  be  passed  into,  but 
without  peuetrating  the  cornea,  inserting  it  just  by  the 
side  of  the  object,  it  should  be  made  to  traverse  the  cor- 
neal lamelte  until  the  broad  part  of  the  blade  is  behind 
the  foreign  body,  when,  by  thus  giving  a  firm  support 
upon  which  to  act,  another  needle  may  be  fearlessly  used 
to  pick  gently  from  the  surface  until  it  reaches  the  object, 
which  can  then  be  lifted  away.  Should,  however,  the 
foreign  body  have  so  deeply  penetrated  the  cornea  that  it 
is  feared  any  attempts  to  reach  it  from  its  surface  may  end 
in  pushing  it  into  the  anterior  chamber,  a  broad  needle 
should  be  passed  into  the  anterior  chamber,  and  pressed 
against  the  inner  surface  of  the  cornea  immediately  behind 
the  foreign  body,  and  carefully  and  steadily  held  in  this 
position  whilst  the  surgeon,  with  another  needle,  scrapes 
through  the  cornea,  layer  after  layer,  until  he  reaches  it. 

Having  removed  the  foreign  body,  one  or  two  drops  of 
olive  or  castor  oil  may  be  dropped  into  the  eye._  The  eyes 
should  not  be  used  for  two  or  three  days,  and  if  there  is 
pain,  or  a  continuance  of  the  irritation  excited  by  the 
foreign  body,  two  or  three  leeches  should  be  applied  to 
the  temple,  and  the  eye  fomented  with  hot  water  or 
decoction  of  poppy  heads  or  belladonna  (F.  9,  10). 

When  the  foreign  body  has  been  allowed  to  remain  for 
some  days  imbedded  in  the  cornea,  it  frequently  lights  up 
a  halo  of  inflammation  around  it,  which  may  extend  until 
it  includes  the  whole  or  the  greater  part  of  the  corneal 
tissue.  The  epithelium  of  the  cornea  immediately  around 
the  foreign  particle  becomes  first  whitened  and  swollen, 
the  foreign  body  is  loosened  from  its  bed,  and  if  not 
huried  too  deeply  in  the  corneal  tissue,  may  be  detached, 
and  washed  away  by  the  tears  to  the  inner  corner  of  the 
eye.  But  while  these  changes  are  going  on  in  the  cornea, 
the  vascularity  of  the  eye  is  increased,  a  zone  of  red 
vessels  is  seen  around  the  cornea,  and  the  eye  is  very 
intolerant  of  lig;ht.    Generally  all  these  symptoms  sub- 
side after  the  foreign  body  has  been  removed,  whether 
it  be  by  the  surgeon,  or,  as  in  some  cases,  by  the  natural 
reparative  efforts  of  the  eye ;  but  occasionally  the  inflam- 
mation of  the  cornea  which  the  foreign  body  has  lighted 
up  is  severe  and  difficult  to  arrest,  and  even  when  cured 
leaves  behind  it  a  nebula  which  impairs  the  vision  of  the 
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ABRASIONS  OF  THE  COBNEA.— An  abrasion  o£ 
the  cornea  is  the  forcible  removal  of  a  portion  of  the 
epithelium  from  its  surface.  It  is  always  the  result  of 
an  injury. 

Symptoms.— Immediately  after  the  accident  there  is 
photophobia,  great  lachrymation,  and  conjunctival  red- 
ness, with  a  feeling  as  if  a  foreign  body  were  in  the  eye. 
On  examination  of  the  eye  before  a  good  light,  the  abra- 
sion will  be  recognised  by  the  glistening  facet,  which  will 
be  seen  at  the  part  where  the  cornea  has  been  denuded  of 
its  epithelium. 

Prognosis. — Favourable  in  a  healthy  person  ;  but,  in  a 
delicate  or  exhausted  patient,  ulceration  of  the  cornea, 
diffuse  suppurative  corneitis,  and  ultimate  loss  of  the 
eye,  may  be  caused  by  this  apparently  slight  accident. 
Abrasions  of  the  cornea  frequently  occur  in  mothers  who 
are  suckling ;  the  child  unconsciously  claws  at  the  eye, 
and  scratches  off  a  little  of  the  epithelium  from  the  cornea. 
As  the  health  of  the  mother  during  lactation  is  often 
very  unfavourable  for  the  repair  of  injuries,  very  severe 
inflammation  may  foUow,  which  may  lead  to  complete 
destruction  of  the  eye. 

Treatment. — If  thereisasimple  abrasion  of  the  cornea, 
and  the  patient  is  seen  soon  after  the  accident,  a  drop  of 
castor  or  olive  oil,  or  cream  dropped  into  the  eye,  will 
often  give  temporary  relief,  and  may  be  repeated  every 
two  or  three  hours  for  the  first  day  or  two.  Gently 
closing  the  eye  and  applying  over  it  a  cotton-wool  com- 
press with  a  single  turn  of  a  soft  roller  will  give  great 
ease,  by  effectually  excluding  the  eye  from  light,  and  by 
preventing  the  up  and  down  movement  of  the  lid,  which 
serves  to  irritate  the  abraded  surface.  If  the  eye  is  very 
painful,  the  bandage  may  be  removed  three  or  four  times 
during  the  day,  whilst  the  eye  is  bathed  with  hot  water, 
or  with  a  decoction  of  poppy  heads,  and  two  leeches  may 
be  applied  to  the  temple.  If  untoward  symptoms  come 
on,  such  as  ulceration,  or  abscess  of  the  cornea,  warmth 
and  soothing  remedies  are  still  best  suited.  A  warm 
belladonna  fomentation  (F.  9)  may  be  used,  frequently 
applying  it  to  the  eye  with  a  hollow  sponge,  so  as  to 
steam  it,  and  thus  relax  and  soothe  the  inflamed  parts. 
In  addition  to  this,  two  or  three  drops  of  a  solution  of 
atropine,  gr.  1  ad  aqua;  3I,  may  be  dropped  twice  a  day 
into  the  eye.  If  the  aqueous  grows  turbid,  and  hyjDopion 
follows,  tapping  the  anterior  chamber  with  a  fine  needle, 
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and  letting  off  the  aqueous,  will  often  do  good,  or  if  there 
is  pus  between  the  lamelte  of  the  cornea,  Samesch  s 
operation,  page  39,  will  frequently  give  great  relief. 

When  abrasions  of  the  cornea  take  on  these  unfavour- 
able symptoms,  as  they  frequently  do,  it  is  usually  on 
account  of  some  condition  of  the  patient's  health  specially 
unfavourable  for  the  repair  of  injuries.    Too  great  ple- 
thora, anasmia,  a  constitution  broken  by  drink  and  rough 
living,  or  one  enfeebled  from  some  exhausting  cause,  such 
as  suckling,  may  retard  recovery,  or  induce  symptoms 
dangerous  to  the  eye.    Such  conditions  of  system  must 
reo-ulate  our  constitutional  treatment.    In  the  one  class 
of"cases  moderate  antiphlogistic  treatment  will  be  called 
for  whilst  in  the  other  the  patient  must  be  propped  up 
by 'stimulants,  and  all  irritation  be  allayed  by  sedatives. 
Opiates  in  these  cases  are  of  the  greatest  service,  and  a 
few  minims  of  the  liq.  opii  sedativ.  combined  with_  liq. 
cinchonas  given  three  or  four  times  a  day  will  sometimes 
completely  change  the  character  of  the  inflammation, 
and  induce  a  healthy  action  and  a  speedy  recovery.   If  it 
should  be  preferred  to  give  the  opiate  m  one  dose  at  night, 
it  should  be  sufficient  in  quantity  to  produce  sleep,  as  a 
single  moderate  dose  wiU  excite  rather  than  tranquillize. 

PENETRATING  WOUNDS  OP  THE  CORNEA  AND 
SCLEROTIC. — A  small  incised  wound  of  either  the 
cornea  or  sclerotic,  provided  none  of  the  other  textures 
of  the  eye  are  injured,  is  almost  harmless :  it  I'apicily 
heals,  and  no  after-inconvenience  is  experienced.  V\  e 
have  evidence  of  this  in  the  numerous  operations  on  the 
eye  and  especiallv  in  those  for  cataract  and  mdectomy. 
Wounds,  however,  which  are  produced  by  accident,  are 
o-enerally  complicated  by  either  contusion,  hfemorrhage, 
prolapse  of  the  iris,  laceration  of  the  lens  capsule,  or  loss 
of  vitreous ;  and  sometimes  by  all  these  casualties  together. 
The  danger  of  a  corneal  wound  is  immensely  increased  it 
it  should  extend  into  the  ciliary  region,  as  there  is  then 
great  risk  of  the  other  eye  becoming  affected  with  sympa- 
thetic ophthalmia. 

Perforating  wounds  in  the  sclerotic  are  much  more  latal 
to  the  eye  than  similar  wounds  in  the  cornea ;  they  are 
more  difficult  to  heal,  and  they  will  occasionally  remain 
patulous,  and  this  especiallv  if  the  cut  be  in  the  lower 
region  of  the  eye,  and  there  has  been  a  loss  of  vitreous  at 
the  time  of  the  accident. 
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This  occasional  incapacity  to  unite  is  due  to  the  con- 
tinued gaping  of  the  wound,  caused  partly  by  the  rigid 
cup-like  sclerotic  being  unable  to  adapt  itself  to  the 
sudden  diminution  of 'bulk  induced  by  an  escape  of 
vitreous  ;  and  partly  also  by  the  continued  draining  of  the 
vitreous  through  the  wound,  which  tends  to  keep  the  cut 
edges  apart  by  preventing  the  eye  from  being  again 
plumped  out  by  an  abundant  secretion  of  aqueous.  If 
however,  the  wound  in  the  sclerotic  be  closed  by  a  fine 


Fig.  14  represents  an  eye  with  a  gaping  wound  of  tbe  sclerotic, 
which  was  successfully  treated  with  a  fine  suture. 

suture,  and  the  escape  of  vitreous  be  thus  arrested,  union 
will  at  once  take  place. 

The  suture  should  be  of  the  finest  silk,  to  each  end  of 
which  a  small  needle  should  be  fastened  so  as  to  allow 
of  the  silk  being  drawn  through  each  edge  of  the  woiind 
separately,  and  from  within  outwards. 

General  Treatment. — The  primary  treatment  must 
be  soothing ;  the  patient  should  be  kept  in  a  subdued  light, 
and  the  injured  eye  should  be  closed,  and  a  compress 
bandage  (F.  3)  applied  over  the  lids.  Two  or  three 
leeches  should  be  applied  to  the  temple,  thus  anticipating 
rather  than  waiting  for  any  excessive  action  which  may 


Fig.  11. 
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arise,  and  one  or  two  drops  of  a  solution  of  atropine 
(F.  15)  should  be  dropped  into  the  eye  twice  a  day,  each 
time  the  compress  is  readjusted.  After  a  few  days  the 
compressing  bandage  may  be  discontinued,  and  warm  or 
cold  applications  to  the  eye  may  be  substituted  in  ac- 
cordance with  the  feelings  of  the  patient.  Belladonna 
may  be  used  either  iu  the  form  of  a  cold  lotion  or  a  warm 
fomentation.  , 

The  Constitutional  Treatment  will  vary  somewhat 
with  the  condition  of  the  patient.  It  must,  however,  be  re- 
membered that  affections  of  the  cornea,  even  though  they 
are  traumatic,  will  not  bear  much  depletion.  The  inflam- 
mation which  follows  such  injuries  is  reparative  m  its 
action,  and  requires  to  be  watched  and  kept  from  ex- 
ceedino-  its  proper  limits,  rather  than  that  means  should 
be  taken  completely  to  check  it,  as  the  part  may  perish 
from  a  want  of  vital  action,  as  well  as  from  an  excess  ot 

energy.  .     /-d  no  ni-\ 

If  the  patient  is  robust,  a  brisk  purgative  .  iirf— iio) 
may  be  prescribed,  with  some  salme  or  diaphoretic  medi- 
cine (F.  65,  66).  A  regular  antiphlogistic  course  is  seldom 
if  ever  required,  A  moderate,  well-regulated  diet,  the 
avoidance  of  more  stimulants  than  the  case  demands, 
and  rest  both  to  the  eyes  and  body,  place  the  patient  m 
the  condition  most  favourable  for  recovery.  Pain  in  the 
eye  sufficient  to  prevent  sleep  should  be  relieved  by 
opiates,  taking  care  at  the  same  time  that  there  is  a  re- 
gular daily  action  of  the  bowels. 

In  delicate  and  feeble  patients  it  may  be  necessary  to 
order  from  the  very  commencement  a  liberal  oiet  and  a 
certain  amount  of  stimulants ;  and  to  prescribe  tonics, 
such  as  the  mineral  acids  with  cinchona,  or  quinine 
(F  75,  79),  combining  a  few  minims  of  liq.  opn  with  each 
dose,  to  allay  the  constant  irritability  which  lujnnes  to 
the  cornea  often  excite  in  such  patients ;  or  the  opiate 
may  be  given  in  one  full  dose  at  bedtime.  _ 

For  wounds  of  the  cornea  complicated  with  prolapse 
of  the  iris,  or  wound  of  the  lens,  see  Articles  Pbolapse 
OF  THE  Iris,  and  Traumatic  Cataract. 

BUPTTJBE  OF  THE  EYE  THROUGH  THE  SCLE- 
BOTIC  —This  is  the  most  severe  injury  that  can  happen 
to  the  eye.  It  either  destroys  the  eye  at  once,  or  else  so 
impairs  it  that  it  seldom  sufficiently  recovers  to  be  of  much 
service.  It  is  usually  caused  by  blows  on  the  eye  with  the 
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fist,  01-  witli  some  blunt  or  semi-blant  instrument,  or  by 
the  patient  falling  and  striking  his  eye  against  some  pro- 
jecting object.  The  exact  spot  at  which  the  eye  will  burst 
depends  partly  on  the  situation  of  the  point  which  re- 
ceives the  force  of  the  blow ;  still  the  locality  in  which 
the  rupture  takes  place  is  so  frequently  the  same  that  the 
coincidence  must  be  due  to  more  than  mere  accidental 
circumstances. 

The  split  in  the  sclerotic  is  almost  invariably  near  the 
margin  of  the  cornea,  following  somewhat  the  direction 


Fig.  15. 


Fig.  15  represents  the  appearauco  of  au  oyo  which  had  boeu 
ruptured  through  the  sclerotic. — There  was  a  dark  cicatrix  in 
tlie  upper  aud  inner  region  of  tho  eye,  marking  the  extent  of  a 
rupture  in  the  sclerotic.  Tho  upper  half  of  the  iris  was 
wanting,  having  been  carried  away  by  the  lens,  which  had 
been  extruded  through  the  rent  in  the  sclerotic  at  tho  time  of 
tho  injury. 


of  its  curvature,  about  one-sixteenth  to  one-eighth  of  an 
inch  distant  from  it,  and  immediately  anterior  to  the  in- 
sertion of  the  recti  muscles.  The  rent  most  commonly 
occurs  in  the  horizontal  diameter  and  upper  region  of  the 
eye,  in  a  line  extending  inwards  from  between  the  margin 
of  the  cornea  and  the  superior  rectus,  as  shown  in  Fig.  15. 
The  next  most  frequent  site  is  towards  the  inner  side, 
between  the  cornea  and  the  internal  rectus.  It  is  com- 
paratively seldom  that  it  occurs  to  the  lower  or  outer  side 
of  the  cornea.    If  the  rent  be  cither  to  the  inner  or  tho 
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outer  side  of  the  cornea,  the  spUt  is  more  or  less  vertical, 
thus  following  the  curve  of  the  cornea. 

The  cornea  itself  may  be,  and  is  frequently,  ruptured 
by  blows  on  the  eye ;  but  the  injury,  when  confined  to  the 
cornea,  is  usually  less  severe  and  the  result  less  disastrous 
than  when  the  rent  is  through  the  sclerotic.  A  blow  to 
rupture  the  sclerotic  must  be  direct,  or  nearly  so,  and  in- 
flicted with  great  force  ;  whereas  a  side  or  glancing  one 
will  split  the  cornea.  . 

In  rupture  of  the  sclerotic,  the  injury  is  unfortunately 
not  confined  to  the  laceration  only  of  this  coat.  The 
force  which  is  required  to  produce  it  is  so  great  that  all 
the  tissues  within  the  eye  sufi'er  more  or  less.  A  portion 
of  the  iris  is  often  prolapsed  through  the  wound,  and  in 
some  cases  the  greater  part  or  even  the  whole  of  the  iris 
is  detached  and  shot  out  with  the  lens.  The  lens  is 
iisually  dislocated;— most  frequently  it  is  jerked  out 
through  the  wound,  and  escapes  unnoticed. 

There  is  generally  free  hEemorrhage  from  the  diflerent 
structures  of  the  eye  involved  in  the  injury.  From  the 
torn  iris  and  ciliary  processes  blood  is  usually  ettused 
into  the  anterior  chamber  and  into  the  vitreous  ;  andlrom 
the  ruptured  choroidal  vessels  blood  clots  are  formed 
between  the  choroid  and  retina,  and  frequently  also  be- 
tween the  choroid  and  sclerotic.  Vitreous  humour  may 
escape  from  the  wound  at  the  time  of  the  accident,  and 
occasionally  in  a  sufficient  quantity  to  cause  a  partial 
collapse  of  the  globe.  „  , 

Prognosis.— Our  prognosis  in  cases  of  rupture  ot  the 
eye  must  always  be  very  unfavourable  ;  the  wound  is  a 
contused  and  lacerated  one-the  most  unfavourable  foi 
primary  uniou-and  it  is  in  the  ciliary  region,  the  part  ot 
the  eve  worst  suited  for  the  reception  of  injuries. 

There  are,  however,  cases  in  which  a  certain  amount  ot 
siaht  is  regained  after  a  rupture  of  the  globe  through  the 
sclerotic,  and  in  my  work  on  "  Injuncs  of  the  Eye  I  have 
recorded  the  history  of  patients  who  after  a  ruptuie  ot 
the  crlobe  and  dislocation  of  the  lens  from  the  eye  have 
recovered  sufficient  sight  to  be  able  to  read  with  a  lens 
No.  20  of  Jaeger's  test  types.*  i    4.1  +i  „ 

Treatment.— When  the  patient  is  seen  shortly  after  the 
accident  which  has  ruptured  the  sclerotic,  it  is  often  diffi- 


♦  Iiiinries  of  the  Eye,  Orbit,  and  Eyelids,  p.  266. 
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cult  to  ascertain  the  exact  amount  of  damage  the  eye 
has  sustained,  as  the  anterior  chamber  is  usually  filled 
with  blood,  and  the  deeper  parts  of  the  eye  thus  masked 
from  observation.  In  such  cases  it  is  well  to  watch  the 
patient  and  to  wait  a  few  days  before  deciding  ou  the 
ultimate  course  to  be  adopted.  Two  or  three  leeches  should 
be  applied  to  the  temple  of  the  injured  side,  and  repeated 
in  twelve  or  twenty-four  hours  if  the  eye  is  very  painful. 
Soothing  applications  afford  the  greatest  relief,  and  a 
double  fold  of  linen  wet  with  the  opium  or  the  belladonna 
lotion  (F.  40,  43)  may  be  laid  over  the  closed  lids.  If  the 
eye  progresses  favourably,  towards  the  end  of  the  week 
the  blood  in  the  anterior  chamber  will  have  been  suffi- 
ciently absorbed  to  allow  of  a  more  accurate  examination 
being  made.  The  patient,  though  unable  to  discern 
objects,  ought  now  to  have  a  fair  perception  of  light ; 
failing  to  possess  this,  a  very  xinfavourable  prognosis 
must  be  formed. 

If  after  a  fair  trial  of  treatment  the  eye  is  found  to  be 
irreparably  destroyed  for  all  purposes  of  vision,  my  own 
feeling  is,  that  it  is  by  far  the  safest  and  wisest  plan  to 
remove  it ;  a  long  period  of  certain  anxiety  will  be  thus 
saved ;  all  further  suffering  will  be  ended,  and  the  safety 
of  the  other  eye  will  be  secured. 

There  are,  however,  certain  cases  of  rupture  of  the 
globe  in  which  the  injury  has  been  so  extensive  that  the 
eye  has  been  manifestly  destroyed  at  the  time  of  the  ac- 
cident. A  severe  rent  in  the  sclerotic  or  cornea,  with  ex- 
trusion of  the  lens,  and  a  portion  of  the  ii-is  and  choroid, 
together  perhaps  with  a  collapsed  or  softened  state  of  the 
globe  from  a  loss  of  vitreous,  would  render  any  attempt 
to  preserve  the  eye  not  only  futile  but  trifling.  After 
such  an  injury  the  only  proper  treatment  is  at  once  to 
excise  the  globe. 

SARCOMA  OF  THE  CORNEA  AND  SCLEROTIC  is  a 

rare  affection.  It  usually  commences  as  a  small  warty  mass 
near  the  margin  of  the  cornea.  At  first  it  may  remain 
almost  stationary,  but  after  a  time  it  usually  takes  on 
rapid  growth,  and  compels  the  patient  to  seek  advice. 
Occasionally,  these  warty  tumours  bleed,  and  the  ha3mor- 
rhages  recur  so  often,  and  to  such  an  extent,  as  to  en- 
danger life.    They  are  sometimes  very  painful. 

The  prognosis  is  very  unfavourable :  if  excised,  they 
almost  invariably  recur,  and  if  allowed  to  remain  they 
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will  probably  infect  other  and  distant  organs.  In  three 
cases  which  have  been  under  my  notice,  the  growth  was 
excised,  but  it  soon  returned,  and  in  each  the  eye  had 
ultimately  to  be  removed.  In  one  of  these  cascs  thc 
disease  afterwards  recurred  in  the  orbit.  Esammcd 
under  the  microscope,  the  structure  of  these  tumours  is 
that  of  the  round  and  spindle-celled  Sarcomas. 


The  woodciit  Fig.  16  represents  an  eye  vnih  a 
warty  sarcoma,  wliicli  I  removed  from  a  patient 
fet.  C2.  Ho  suffered  from  excessive  pain,  and 
frequent  hasmorrhages  from  tlie  tumom-.  Tlie 
case  is  reported  in  the  "Pathological  Transactions," 
vol.  xxvi.  p.  179. 

Treatment. — If  the  patient  is  seen  early,  when  the 
disease  is  in  its  infancy  and  very  small,  it  maybe  excised ; 
but  if  it  recur  the  eye  should  be  removed.  It  is  the  only 
chance  for  the  patient.  If  the  growth  is  large  when  first 
seen  by  the  surgeon,  the  eye  should  be  removed. 


DISEASES  OF  THE  IKIS  AND  YITKEOUS  HUMOUR. 

IRITIS,  OR  INFLAMMATION  OF  THE  IRIS,  may  be 

a  immary  disease,  or  it  may  be  secondary  to  an  inflam- 
mation of  one  or  other  of  the  coats  of  the  eye. 

Primary  Iritis  may  arise — I.  From  some  constitu- 
tional taint,  as  syphilis,  rheumatism,  or  gout.  2.  From 
sudden  exposure  to  cold.  3.  From  an  injury  to  the  eye, 
which  may  be  either  mechanical  or  chemical,  and  to  this 
form  the  term  traumatic  is  applied. 


Fig.  16. 
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Secondary  Iritis  is  caused  by  the  extension  of  an  iu- 
:llammation  from  cue  of  the  tissues  of  the  eye  with  which 
I  the  iris  is  connected,  asiu  corneo-iritis  and  choroido-iritis ; 
:  the  first  word  in  each  name  indicating  the  site  in  which 
i  the  i-lisease  commenced.  Primary  iritis  may  also  in  its 
iturn  implicate  secondarily  the  neighbouring  structures; 
I  thus,  we  have  irido-cyclitis  and  irido-choroiditis.  In  the 
I  first-mentioned  case,  the  ciliary  body  has  become  second- 
:  arily  involved ;  and,  in  the  second,  the  choroid.  Some 
.  authors  have  classified  iritis  in  accordance  with  the  in- 
;flammatory  exudation  which  is  supposed  to  characterize 
.  each  form  of  the  disease,  and  have  described  iritis  as 
1  plastic,  serous,  and  suppurative.  It  should,  however,  be 
1  remembered  that  iritis  is  seldom  either  solely  plastic, 
.  serous,  or  suppurative ;  in  rheumatic  and  syphilitic  iritis 
■  we  have  effusions  both  of  serum  and  lymph;  and  trau- 
:  matic  iritis  is  often  at  first  serous  and  afterwards  suppu- 
irative.  I  prefer,  therefore,  where  it  is  practicable,  to 
1  prefix  to  the  term  iritis  the  name  of  its  exciting  cause,  as 
1  it  indicates  the  course  of  treatment  to  be  adopted.  I  shall 
I  describe,  therefore,  in  sections,  the  following  varieties  of 
t  the  disease,  and  shall  point  out  the  peculiarity  of  the 
i  inflammatory  exudations  in  each. 


Iritis  may  be  either  acute  or  chronic :  but  whichever  it 
:  is,  its  symptoms  and  progress  are  modified  by  the  cause 
■  which  jDroduced  it. 

GENERAL  SYMPTOMS  OF  IRITIS.— The  aqueous 

becomes  yellow  and  serous,  and  as  the  disease  advances  it 
frequently  grows  turbid  from  flocculi  of  lymph  or  pus 
which  will  sometimes  sink  to  the  bottom  of  the  anterior 
chamber,  forming  hypopion. 

The  iris  loses  its  striated  appearance  from  lymph 
effused  on  its  surface  and  into  its  texture  ;  its  colour 
becomes  consequeiitly  changed,  and  its  brilliancy  is 
dulled.  A  blue  or  a  grey  iris  assumes  a  greenish  hue, 
and  the  darker  irides  grow  of  a  rusty  or  brownish  red. 
The  change  of  colour  of  the  iris  at  the  commencement 
of  the  attack  is  often  more  apparent  than  real,  and  is 


1.  Syphilitic 

2.  Bheumatic  and  gouty 

3.  Serous 

4.  Suppurative 

5.  Traumatic 


J 


-Iritis. 
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due  to  the  iris  being  seen  througli  a  yellow  serous 
Liqueous,  which  miiDarts  to  a  blue  or  a  grey  iris  a  greenish 
tinge,  but  in  the  more  advanced  stages  the  altered  colour 
and  loss  of  striation  are  dependent  on  fibrinous  effusion. 

The  pupil  is  contracted  and  sluggish  in  its  action,  and 
the  pupillary  margin  soon  contracts  adhesions  to  the 
capsule  ol'  the  lens,  at  first  only  at  points,  so  that  when 
dilated  with  atropine,  the  unattached  parts  only  being 
acted  on,  the  pupil  assumes  a  jagged  irregular  outline. 
But  if  the  disease  be  unarrested  by  treatment,  the  whole 
pupillary  margin  becomes  sealed  to  the  lens  capsule, 
forming  what  is  termed  complete  syneclda ;  and  so  firm  is 
the  bond  of  adhesion  that  atropine  ■will_  frequently  fail 
to  dilate  any  portion  of  the  pupil.  The  disease  still  pro- 
gressing, lymph  is  effused  on  the  capsule  of  the  lens 
Avithin  the  pupillary  space. 

The  Vascularity  of  the  Eye  in  Iritis. — The  con- 
junctival surface  is  generally  suffused,  and  in  some  cases 
there  is  great  redness  with  slight  oedema  ;  but  the  chief 
seat  of  the  increased  vascularity  is  in  the  ciliary  vessels, 
which  are  seen  as  a  red  zone  around  the  cornea. _  This 
vascular  ring  is  one  of  the  early  symptoms  of  iritis,  and 
one  of  the  most  constant. 

In  severe  cases  the  increased  vascularity  of  the  iris  is 
so  great  that  distended  varicose  vessels  may  be  often 
seen  with  the  unaided  eye  coursing  along  the  surface  of 
the  iris. 

The  impairment  of  vision  is  always  considerable, 
and  it  increases  as  the  disease  advances.  It  is  due  to  the 
following  causes— the  turbid  aqueous,  the  lymph  on  the 
capsule  of  the  lens  in  the  pupillary  area,  and  frequently 
also  to  tlie  impaired  power  of  accommodation  caused  by 
an  extension  of  the  inflammation  to  the  ciliary  body. 

The  degree  of  pain  in  iritis  is  very  variable  :  in  some 
cases  it  is  slight,  whilst  in  others  it  is  most  acute,  and 
forms  one  of  the  prominent  symptoms.  The  pain  is  of  a 
■  neuralgic  character—  in  the  eye,  around  the  brow  extend- 
ing upwards  over  the  side  of  the  head,  and  downwards 
along  one  side  of  the  nose.  In  syphilitic  iritis  the  pain  is 
usually  slight,  whilst  in  the  rheumatic  form  it  is  often 
very  intense. 

Intolerance  of  light  is  not  as  a  rule  a  marked  symptom 
in  iritis.  There  is  generally  some  photophobia,  but  it  is 
seldom  that  it  amounts  to  the  intense  dread  of  light 
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•.which  is  witnesssed  iu  some  of  the  affections  of  the  cornea. 
To  this,  however,  there  are  occasional  exceptions ;  and 
iin  a  few  cases  of  rhenmatic  and  tranmatic  iritis  i  have 
:  seen  as  much  photophobia  as  is  met  with  in  the  most 
;  acute  corneitis.  . 

In  iritis  there  is  a  strong  tendency  to  recurrence.  An 
eye  which  has  once  suffered  is  rendered  specially  hable  to 
another  attack,  and  this  is  peculiarly  the  case  in  the 
rhenmatic  form  of  the  disease.  So  frequent,  indeed,  are 
the  recurrences  of  this  variety  of  iritis,  that  by  some  it  is 
desio-nated  by  the  special  name  of  recurvent  iritis,  bncli 
are  the  general  symptoms  of  iritis  ;  but  any  one  of  them 
may  be  modified  by  the  cause  which  has  given  rise  to  tlie 
disease.  I  will  now  briefly  consider  some  of  the  charac- 
teristic and  diagnostic  symptoms  of  the  special  forms  ot 
iritis  already  mentioned  at  page  83. 

SYPHILITIC  IBITIS  usually  first  appears  during  the 
secondary  eruption,  or  just  as  it  is  beginning  to  fade.  It 
is  characterised  by  a  peculiar  tendency  to  the  rapid 
effusion  of  lymph,  which,  if  not  arrested  by  appropriate 
treatment,  soon  leads  to  permanent  damage  of  the  eye. 
The  effusion  of  lymph  is  often  so  copious  that  nodules  ot 
it  as  large  as  millet  seeds  will  be  seen  along  the  margin 
of  the  iris,  and  sometimes  the  deposits  are  m  single 
isolated  patches  of  a  greater  size.    J.  have  seen  a  third  ot 
the  iris  covered  with  one  solid  mass  of  lymph,  and  the 
pupil  completely  occluded  by  it.    I  have  never  known  a 
case  of  syphilitic  iritis  go  on  to  suppuration.    The  pain 
and  dread  of  light  are  not  usually  marked  symptoms,  and 
certainly  are  not  so  severe  as  is  commonly  found  in  the 
rheumatic  form  of  the  disease. 

Treatment  of  Syphilitic  Iritis— Mercury  is  here  im- 
peratively called  for.  It  should  be  given  in  doses  sufficiently 
large  and  frequent  to  bring  the  patient  quickly  under  its 
influence,  but  as  soon  as  the  gums  begin  to  grow  tender 
and  spongy,  the  quantity  should  be  diminished  so  as  to 
avoid  anything  like  profuse  salivation.  A  piece  the  size 
of  a  nut  of  the  unguent,  hydrarg.  may  be  rubbed  into  the 
axilla  night  and  morning;  or  a  pill  with  calomel  and 
opium  (P.  119)  may  be  given  twice  a  day.  If  the  patient 
is  feeble,  quinine  maybe  prescribed  at  the  same  time, 
and  this  may  be  conveniently  ordered  in  a  pill  or  mixture 
(F.  79)  during  the  day,  whilst  the  mercurial  inunction  is 
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used  niglit  and  morning.  If  the  patient  lias  already  been 
salivated  before  be  first  comes  under  treatment,  tlie  iodide 
of  potassium  mixture  (F.  91)  should  be  given,  and  a  slight 
mercurial  action  may  be  kept  up  by  a  little  of  the  unguent, 
hydrarg.  c.  belladonna  (F.  126)  being  rubbed  into  the 
brow  and  temple,  and  allowed  to  remain  on  during  the 
day ;  or,  if  the  patient  can  bear  it,  pil.  hydrarg.  sub- 
chlorid.  comp.  gr.  5  may  be  ordered  every  other  night. 
Pain  and  restlessness  should  be  relieved  by  repeated  doses 
of  opium.  Half  a  grain  of  the  extract  of  opium  may  be 
ordered  every  four  or  six  hours  as  required.  It  often 
seems  to  exercise  a  marked  beneficial  influence  in  con- 
trolling the  inflammation.  When  all  the  effused  lymph 
has  been  absorbed,  and  the  iritis  has  nearly  subsided,  the 
mercurial  medicines  should  be  omitted,  but  the  iodide  of 
potassium  should  be  continued  for  two  or  three  months,  • 
combined  with  a  bitter  touic,  or  if  the  patient  is  aua3mic, 
with  some  preparation  of  iron  (F.  92).  If  the  iritis  recur 
after  some  months,  or  if  it  assume  a  chronic  form,  a 
mixture  of  the  iierchloride  of  mercury  with  the  iodide  of 
potassium  (F.  98)  will  be  often  found  of  great  service. 
Atropine  is  essential  in  the  treatment  of  every  form  of 
iritis,  and  should  be  ordered  at  the  very  commencement 
of  the  attack,  and  persevered  in  during  its  continuance. 
A  solution  of  the  strength  of  gr.  2  ad  aquas  o  1  should  be 
drojjped  into  the  eye  twice  or  three  times  a  day.  The 
object  is  to  keep  the  pupil  dilated,  and  by  so  doing  to  tear 
through  any  adhesions  which  may  have  formed  between 
it  and  the  lens  capsule.  It  also  allays  irritation,  and  by 
l^aralysing  the  accommodative  power  places  the  eye  in  a 
state  of  rest.  When  the  atropine  fails  to  give  ease,  or 
acts  as  it  does  in  exceptional  cases  as  an  ii-ritant,  the 
belladonna  lotion  (F.  40)  may  be  substituted. 

If,  however,  the  pupil  should  become  closed  by  the 
effusion  of  lymph  on  the  pupillary  area  of  the  lens 
capsule,  and  by  posterior  synechias,  an  iridectomy  should 
be  performed  when  the  eye  is  free  from  inflammation,  for 
the  purpose  of  making  an  artificial  pujul,  and  for  pre- 
venting the  recurrence  of  the  iritis. 

RHEUMATIC  IRITIS  is  chiefly  a  scrolls  inflamma- 
tion ;  some  lymph  is  effused,  sufficient  to  cause  tags  of 
adhesion  between  the  iris  and  lens  capsule,  or  even  in 
severe  cases  to  produce  a  complete  closure  of  the  pujDil ; 
l)ut  it  is  not  poured  out  as  in  the  syphilitic  form  in 
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quantities  to  be  easily  seen  on  tlie  surface  of  the  u-Is  with 
the  naked  eye.  The  aqueous  is  ye  low  and  ^eioi  -  ii^- 
apparent  change  of  colour  in  the  ins  m  rheumatic  mt  .  is 
Sen  mainly  due  to  the  yellow  aqueous  through  which  it 
IS  seen  I  have  frequently  noticed  the  greenish-coloured 
is  at  once  restored  to  its  normal  grey  or  ^^^e  when  the 
yellow  aqueous  escaped,  either  from  a  puncture  m  paia- 
Sntesis  of  the  cornea,  or  in  the  operation  of  iridectomy. 
Rheumatic  iritis  is  often  associated  with  rheumatism  else- 
where, such  as  pains  in  the  limbs  or  joints  ;  or  tl^e  patient 
has  suffered  previously  from  rheumatic  fever  .I'^  some 
cases  where  there  are  frequent  recurrences  of  iiiti=,.tlie 
patient  is  never  completely  free  from  i-lie^^^^^f  If/"^; 
if  the  limbs  aud  the  joints  are  exempt,  t.ie  soles  ot  t!ie 
feet  or  the  heels  are  tender.  -,  i 

Rheumatic  iritis  is  very  recurrent,  and  although  the 
eve  may  recover  from  each  attack,  yet  fresh  traces  ot  the 
disease  are  each  time  left,  which  greatly  cripple  it  they 
do  not  eventually  destroy  the  eye.  The  pam  is  severe  and 
neuralgic,  aud  sometimes  very  intense  There  is  also 
frequently  a  great  dread  of  light,  which  is  often  quite 
out  of  proportion  to  the  severity  of  the  attack.  _i  have 
had  patients  with  rheumatic  iritis  suffer  such  intense 
photophobia  that  they  were  imable  to  tolerate  a  ray 
oflio-htin  their  room,  and  for  a  time  lived_  m  absolute 
darkness.  This  excessive  dread  of  light  is,  however, 
exceptional.  „       ^  , 

Gonorrhoeal  rheumatism  is  often  followed  by  a  serous 
iritis  of  a  very  recurrent  nature,  and  xu  no  way  dihering 
from  the  ordinary  rheumatic  type  of  the  disease,  in  one 
patient  who  was  under  my  care,  the  recurrence  ot  the 
iritis  was  usually  preceded  by  a  return  of  the  urethral 
discharge,  which  lasted  for  a  few  days  and  then  dis- 

apjieared.  j. 

Treatment.— Rheumatic  and  gouty  mtis  do  not  re- 
quire the  active  mercurial  treatment  recommended  for  the 
syphilitic  form  of  the  disease.  Iodide  of  potassium  in 
small  doses  combined  with  the  bicarbonate  of  potash  (1*  •  V 
mav  be  given  during  the  day,  and  at  night  a  pill  with 
calomel  gr.  1,  pulv.  ipecac,  comp.  gr.  5;  or  the  uuguent. 
hydrarg.  c.  beliadonnri  (F.  12G)  may  be  rubbed  dady  into 
the  temple.  In  some  cases  this  treatment  wdl  fail  to 
..-ive  any  relief,  and  quinine  in  2-grain  doses  may  then  be 
ordered  with  great  benefit;  or  the  quinine  may  be  com- 
bined with  the  tiact.  fcrri  perchlorid.  (F.  81).  When  there 
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IS  great  photophobia  and  pain  in  the  eye,  the  quinine,  or 
quinine  and  iron  treatment,  together  with  a  mild  mer- 
curial inunction  into  the  temple,  will  be  found  most  use- 
c  I'elieve  the  pain,  the  fourth  or  a  third  of  a  grain 
of  the  acetate  of  morphia  (F.  30)  may  be  injected  sub- 
cutaneously  into  the  arm,  or  half  a  grain  of  the  extract 
of  opium  may  be  given  every  four  or  six  hours.  Turpen- 
tine has  been  prescribed  with  advantage  in  obstinate  cases 
of  non-syxMlitiG  iritis.  The  ol.  terebinth,  may  be  ordered 
in  small  and  repeated  doses  as  in  (F.  102)  ;  or  the  Chian 
turpentine  may  be  given  in  5-grain  doses  three  times  a 
day.  During  the  whole  of  the  attack  of  iritis  the  pupil 
should  be  kept  dilated  either  by  means  of  atropine,  or 
with  the  belladonna  lotion  (F.  40). 

If  the  pupil  should  become  partially  or  completely 
closed  by  adhesions  between  the  pupillary  border  of  the 
iris  and  the  lens  capsule,  an  iridectomy  should  be  per- 
formed. The  removal  of  the  portion  of  iris  tends  to 
prevent  a  recurrence  of  the  ii-itis,  and  in  cases  where  there 
is  complete  occlusion  of  the  pupil  it  greatly  improves  the 
sight.  The  time  for  the  operation  should  be  in  the  in- 
terval between  the  recurrences  of  the  iritis  when  the  eye 
is  quiet. 

G-OTJTY  IRITIS.— Mr.  Jonathan  Hutchinson  has  de- 
scribed a  form  of  iritis  which  he  has  noticed  in  the  children 
of  gouty  parents.  He  says  :  "  Its  subjects  are  usually  the 
immediate  offspring  of  those  who  have  suffered  from  true 
gout.  The  iritis  occurs  at  an  early  age,  and  differs  from 
the  other  forms  of  arthritic  iritis  in  being  insidious  and 
persistent  rather  than  j^aroxysmal.  Without  any  attack 
of  acute  inflammation,  adhesions  quietly  form  between 
the  iris  and  the  capsule  of  the  lens.  These  gradually  in- 
crease in  number,  the  pupil  first  becomes  excluded  and 
afterwards  occluded,  and,  as  a  last  stage,  effusion  behind 
the  iris  completes  the  disorganization  of  the  eye.  I  have 
as  yet  observed  it  pass  on  to  complete  destruction  of  sight 
in  only  a  single  instance.  In  the  latter  stages  I  believe 
that  opacities  in  the  viti-eous  usually  form,  but,  owing  to 
the  blocking  up  of  the  pupil,  it  is  not  always  easy  to 
demonstrate  them.  The  malady  in  question  usually 
begins  in  but  one  eye,  and  advances  to  almost  entire  loss 
of  sight  in  it  before  attacking  the  other.  Ultimately, 
however,  I  believe  that  both  are  almost  always  affected. 
Although  I  wish  to  assert  strongly  that  it  differs  from 
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all  the  common  types  of  arthritic  iritis  in  having  no 
parosyms,  and  in  being  insidious  and  for  the  most  part 
painless,  I  by  no  means  intend  to  deny  that  it  is  liable  to 
exacerbations  and  periods  of  improvement.  Thus,  the 
patient  will  usually  complain  that  the  oye  feels  hot  and 
uncomfortable  at  the  time  that  the  adhesions  are  forming, 
and  sometimes  there  may  be  a  slight  and  transitory  con- 
gestion of  the  conjunctiva.  These  symptoms  of  luflam- 
mation  are  comparatively  rather  than  absolutely  absent. 
I  have  thus  far  found  the  disease  remarkably  intractable 
under  treatment."* 

SEROUS  i-RiriS—Acpw-capsulitis— Keratitis  inmctata 
— conies  on  frequently  without  any  apparent  cause,  and  is 
most  commonly  seen  in  young  people,  and  in  those  who 
present  either  the  markinc;s  of  the  teeth  or  the  creasings 
about  the  mouth  which  point  to  some  hereditary  taint  of 
syphilis.  It  is  characterised  by  an  increased  secretion  of 
the  aqueous,  which  is  usually  somewhat  turbid,  and  by 
small  punctated  opacities  on  the  posterior  surface  of 
the  cornea.  These  opacities  are  caused  by  a  deposit 
of  small  conical  masses  of  lymph  from  the  aqueous 
humour. 

Symptoms.— Diffused  haziness  of  the  cornea  with 
small  dotted  opacities  on  its  posterior  surface.  The  an- 
terior chamber  is  deepened  from  an  increased  secretion  of 
aqueous,  which  is  serous  and  slightly  turbid.  The  iris  is 
a  little  discoloured  from  being  viewed  through  a  yellowish 
medium,  and  the  pupil  is  either  of  about  its  normal  size 
or  slightly  dilated.  In  this  respect  serous  iritis  shows  a 
marked  difference  from  all  the  other  forms  of  inflamma- 
tion of  the  iris,  and  it  is  to  be  attributed  to  the  increased 
tension  which  is  so  often  met  with  in  this  affection,  and 
also  to  its  being  frequently  associated  with  disease  of  the 
deeper  structures  of  the  eye.  There  is  increased  vascu- 
larity, especially  in  the  ciliary  region.  Occasionally  there 
is  much  pain,  dread  of  light,  and  lachrymation,  but  these 
are  by  no  means  constant  symptoms,  as  in  some  patients 
they  are  excessive,  whilst  in  others  one  or  all  may  be 
almost  wanting. 

Treatment  of  Serous  Iritis. — Small  doses  of  the 
iodide  of  potassium  combined  with  iron  (F.  92),  or  with  a 


*  Laucet,  Jau.  1,  1873,  p.  1 
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bitter  tonic  (F.  91),  may  be  prescribed ;  or  if  tlie  iDatient 
is  very  feeble,  quinine  with  iron  (F.  80),  or  the  mineral 
acids  with  bark  (F,  75)  will  be  better  suited.  In  children 
the  syrup  of  the  iodide  or  the  compound  phosphate  of 
iron  (F.  142,  146)  will  be  often  found  beneficial,  with  small 
alterative  doses  of  the  hydrarg.  cum  creta  cum  rheo  once 
or  twice  a  week.  The  pupil  should  be  kept  under  the  in- 
fluence of  atropine,  and  the  eyes  frequently  bathed  with 
the  belladonna  lotion.  The  internal  administration  of 
mercury,  except  in  occasional  alterative  doses,  is  prejudi- 
cial. If  the  eye  should  become  glauconiatous,  an  iridec- 
tomy should  be  performed. 

STJPPTIIIATIVE  IKITIS  is  generally  consequent  on  an 
injury,  or  it  may  follow  an  operation  on  the  eye,  but  it  may 
also  occur  without  any  very  apparent  cause  in  patients 
who  are  in  a  low  state  of  health.  The  disease  is  charac- 
terised by  a  rapid  inflammatory  exudation  which  soon 
fills  the  pupil.  The  iris  at  first  appears  hazy,  and  the 
markings  of  it  indistinct  or  lost ;  its  surface  then  becomes 
partially  or  entirely  coated  with  a  film  of  puro-lymph. 
Particles  of  lymph  and  pus  gravitate  to  the  bottom  of  the 
anterior  chamber,  and  constitute  the  condition  known 
as  hypopion.  Up  to  this  stage  the  cornea  will  often  con- 
tinue clear  and  bright,  and  if  the  iritis  be  now  arrested, 
the  eye  may  recover,  but  the  pupil  will  be  closed  by  ad- 
hesions to  the  capsule  of  the  lens,  and  by  a  false  mem- 
brane. Unfortunately  the  disease  usually  progresses,  the 
cornea  next  grows  steamy  and  dull,  it  then  ulcerates  in 
part,  pus  is  effused  between  its  lamiuEe,  and  onyx  is 
formed;  perforation  will  follow,  and  the  eye  will  be  pro- 
bably, for  all  useful  purposes,  lost.  (For  treatment,  see 
Teatjmatic  Iritis,  next  Section.) 

TRATJTiIATIC  IRITIS  is  due  to  an  injury,  generally  a 
penetrating  wound  of  the  eye,  which  has  involved  either 
the  iris,  or  the  lens,  or  both.  It  is  most  apt  to  follow 
when  the  iris  is  either  contused  or  lacerated,  or  partially 
strangled,  as  in  cases  of  prolapse. 

Wounds  of  the  lens  are  pecuharly  apt  to  cause  iritis ; 
the  lens  swelling  from  the  imbibition  of  the  aqueous 
presses  on  the  back  or  uveal  surface  of  the  iris,  and  acts 
a,s  a  most  powerful  irritant.  We  have  illustrations  of  this 
occasionally  after  needle  operations  for  soft  cataract,  or 
after  the  extraction  of  hard  cataracts,  when  fragments 
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of  cortical  matter  remain  after  the  lens  lias  been  taken 
away. 

Traumatic  iritis  may  occur  n  two  forms— tlie  acute 
and  chronic. 

The  acute  usually  comes  on  within  the  first  four  or  fave 
days  after  the  injury,  and  is  ushered  in  with  oedema  of 
the  lids  and  chemosis  of  the  conjunctiva.  The  inflamma- 
tion may  be  plastic,  producing  a  rapid  exudation  of 
lymph  into  the  pupil  and  on  to  the  surface  of  the  ins, 
but  more  frequently  it  is  sH^puraiive  (see  preceding 
Section,  p.  90). 

Acute  traumatic  iritis  may  terminate  in  three  ways  : — 
1.  Under  suitable  treatment  the  eye  may  recover;  but 
as  the  result  of  the  inflammation,  there  will  probably 
remain  a  more  or  less  complete  closure  of  the  pupil  from 
a  false  membrane,  with  adhesions  of  the  pupillary  border 
of  the  iris  to  the  lens  capsule.  2.  The  acute  symptoms 
may  gradually  subside,  and  then  become  chronic.  3.  The 
eye  may  be  destroyed  by  an  extension  of  the  inflammation 
to  the  cornea,  or  to  the  deeper  structures— the  choroid 
and  retina. 

The  chronic  form  usually  commences  from  one  to  three 
weeks  after  an  injury.  It  is  frequently  seen  after  opera- 
tions for  the  extraction  of  cataract,  and  especially  if  the 
iris  has  been  much  pressed  upon  in  the  passage  of  the 
lens  from  the  eye.  It  is  always  accompanied  with 
photophobia  and  lachrymation,  and  the  edges  of  the  lids 
often  become  puffy,  thickened,  and  excoriated._  _  The 
aqueous  becomes  serous  and  the  striation  of  the  iris  in- 
distinct. The  pupil  is  but  slightly  and  irregularly  acted 
on  by  atropine,  and  there  is  a  slow  dull  pain  in  the  eye. 
This  chronic  condition  will  last  frequently  many  weeks, 
and  it  yields  but  slowly  to  treatment. 

Treatment. — In  traumatic  iritis  mercur}''  is  seldom 
required,  and  in  the  early  stages  should  not  be  pre- 
scribed. The  iritis  is  due  to  an  injury,  and  time  and  rest 
must  be  given  to  allow  the  eye  to  recover  from  the 
mischief  it  has  sustained.  Soothing  applications  to  the 
eye  are  beneficial.  The  solution  of  atropme  (F.  15)  should 
be  droiDped  into  the  eye  two  or  three  times  daily,  and  a 
fold  of  linen  wet  with  the  belladonna  lotion  (F.  40)  may 
bo  laid  over  the  closed  lids.  If  there  be  much  pain,  two 
or  three  leeches  should  bo  applied  to  the  temple,  and 
these  may  be  repeated  if  necessaiy.  The  bowels  sliould 
be  freely  acted  on  by  a  mild  purgative,  and  if  there  be 


92 


DISEASES  OF  THE  lEIS. 


much  constitutional  irritation,  an  effervescing  or  saline 
mixture  (F.  66,  68)  may  be  given  during  the  day,  and  an 
opiate  at  night  to  reheve  pain.  After  the  first  acute 
symptoms  have  passed  away,  the  patient  will  generally  be 
benefited  by  the  mineral  acids  with  bark  (F.  75) If  the 
iritis  should  Ijecome  chronic,  a  slight  mercurial  inunction 
into  the  temple  will  sometimes  afford  reUef.  If  the  iritis 
be  suppurative,  and  there  is  hypopion,  warm  applications 
will  afford  the  greatest  comfort,  and  the  fotus  belladouna3 
(P.  9)  or  fotus  papaveris  (F.  10)  may  be  ordered.  When 
there  is  hypopion  and  great  pain,  paracentesis  of  the 
cornea  will  often  be  found  very  beneficial. 

CYSTS  OP  THE  IRIS  usually  occur  after  an  injury  to 
the  eye,  generally  a  iDcuetrating  wound,  from  which  the  iris 
has  suffered  either  by  prolaj^se  or  puncture ;  but  they  are 
occasionally  met  with  in  eyes  where  no  assignable  cause 
for  their  origin  can  be  traced.  They  are  round  or  oval  in 
shape,  and  generally  filled  with  a  transparent  fluid. 
Although  apparently  on  the  surfa,ce  of  the  iris,  yet  they 
are  developed  in  its  substance  between  the  anterior  or 
muscular,  and  the  posterior  or  uveal  layers  of  the  iris. 
Mr.  Bowman,  in  his  "Lectures  on  the  eye,"*  says— "  It 
is  evident  in  this  disease  that  the  muscular  tissue  of  the 
iris  is  expanded  over  the  fluid;"  and  further  on,  "that 
the  uvea  (which  is  always  dark)  is  not  protruded  with  the 
muscular  tissue,  but  separated  and  thrown  posteriorly ; 
for  if  it  were  in  front  of  the  fluid  of  the  vesicle,  its  pigment 
would  be  obvious  enough  in  the  attenuated  tissue,  whereas 
it  is  not  visible  there." 

In  a  case  which  came  under  the  care  of  Mr.  Hulke,  the 
cyst  was  pedunculated,  and  he  succeeded  in  removing  it 
entire.  In  the  miscroscopical  examination  which  he 
afterwards  made,  he  was  enabled  to  confirm  the  descrip- 
tion previously  recorded  by  Mr.  Bowman.  He  found  that 
"  the  cyst  wall  was  a  delicate,  homogeneous  membrane, 
varying  from  to  Woo"      thickness    Its  outer  sur- 

face was  overlaid  by  a  net  of  fusiform  cells,  identical  with 
those  of  the  contractile  tissue  of  the  iris  ;  and  its  inner 
surface  was  lined  by  a  pavement  epithelium,  the  cells  of 
which  differed  much  in  size  in  different  parts  of  the  cyst."t 

*  Lectures  on  tlie  Parts  concerned  iu  the  Operatious  ou  the  Eye, 
Eoyafiondon  Ophthalmic  Hospital  Eeports,  vol.  vi.  \\  IL. 
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A  cyst  of  the  ins  may  exist  without  giving  the  patient 
any  inconvenience,  but  if  it  increases  so  as  to  encroach 
upon  the  punll,  it  at  once  produces  impairment  of  vision. 
It  may,  however,  excite  great  irritation,  and  m  the  case 
ah-eady  mentioned  as  having  been  reported  by  Mr.  Hulke, 
it  gave  rise  to  sympathetic  symptoms  in  the  other  eye.  _ 

Treatment. — Excise  the  cyst  with  the  portion  of  ins 
to  which  it  is  attached.  This  is  best  accomplished  by  the 
ordinary  operation  of  iridectomy,  taking  care  that  the 
cyst  is  drawn  out  of  the  wound  before  the  segment  oh 
iris  is  cut  off  with  the  scissors.  Puncturing  the  cyst  with 
a  fine  needle  has  been  tried,  but  with  only  temporary 
success,  as  the  cavity  is  soon  refilled. 

CYSTICEECTJS  ON  THE  IRIS.  —  Cysticerci  may 
appear  on  the  iris,  in  the  vitreous,  or  behind  the  retina. 
They  look  like  transparent  vesicles,  with  a  slight  constric- 
tion in  one  part,  dividing  the  head  from  the  body.  When 
on  the  iris,  the  hydatid  cyst  should  be  removed,  and  this 
maybe  readily  accomphshed  by  excising  the  portion  of  iris 
on  which  the  vesicle  is  implanted,  as  in  the  operation  of 
iridectomy.  An  interesting  example  of  this  rare  disease  is 
recorded  by  Mr.  T.  Pridgin  Teale  in  the  Eoyal  London 
Ophthalmic  Reports,  vol.  v.  page  320.  A  cysticercus 
within  the  eye  must  be  regarded  as  a  very  grave  affection ; 
and  if  it  be  detected  in  the  vitreous,  an  attempt  should 
be  made  to  remove  it,  even  though  the  endeavour  to  do  so 
would  necessitate  a  preliminary  extraction  of  the  lens,  as 
in  the  case  recorded  by  Von  Graefe.* 

MEIiANOTIC  SARCOMA  will  occasionally  spring  from 
the  iris,  although  the  usual  site  for  this  growth  is  from 
the  choroid.  When  the  disease  has  been  satisfactorily 
diagnosed,  there  should  be  no  delay  in  excising  the  eye. 
See  Intra-oculak  Tumoues. 

FUNCTIONAL  DEKANGEMENTS  OF  THE  lEIS. 

MYDRIASIS,  or  dilatation  of  the  pupil,  may  arise  from 
intra-  and  extra-ocular  causes,  and  also  from  the  action 
of  certain  drugs  on  the  sphincter  pupilltB  of  the  iris. 

The  intra-ocular  changes,  or  morbid  states  of  the  eye, 
which  produce  mydriasis,  are — increased  or  glaucomatous 


*  Archiv  fiir  Ophtlialmologie,  iv.  ii.  171. 
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tension  of  the  globe  ;  diseases  of  tlie  cTioroid  or  retina  ; 
and  injuries  whicli  affect  the  ciliary  nerves  either  by  lace- 
ration or  by  pressure  on  them  by  a  blood-clot. 

The  extra-oculax'  causes  are  complete  paralysis  of  the 
third  nerve,  or  palsy  only  of  those  filaments  of  it  which 
supply  the  pupil ;  disease  of  the  optic  nerve  beyond  the 
eye ;  or  the  presence  of  a  cerebral  tumour  or  some  other 
disease  of  the  brain.  It  is  often  very  difficult  to  ascertain 
the  cause  of  mydriasis,  as  it  will  frequently  occur  sud- 
denly in  one  eye,  without  any  other  paralytic  symptoms, 
and  with  only  a  very  slight  impairment  of  vision.  In 
this  condition  I  have  known  an  eye  remain  for  many  years, 
the  pupil  continuing  fixedly  dilated  a  third  or  a  half  more 
than  that  of  the  other  eye,  and  without  any  further  evi- 
dence of  disease  being  manifested.  In  such  cases  it  is 
probable  that  there  is  no  absolute  paralysis  of  the  fila- 
ments of  the  third  nerve  which  supply  the  iris,  but  simply 
a  preponderance  of  power  in  the  radiating  over  the 
sphincter  fibres,  possibly  due  to  some  reflex  irritation. 
This  theory  is  strengthened  by  the  fact  that  atropine  will 
usually  induce  a  further  dilatation,  showing  that_  the 
sphincter  of  the  iris  still  exerted  some  control  in  limiting 
the  size  of  the  pupil.  With  mydriasis  there  is  diminution 
and  sometimes  complete  loss  of  the  accommodative  power 
of  the  eye.  To  ascertain  if  the  impairment  of  vision  be 
due  solely  to  the  dilated  pupil,  it  is  only  necessary  to  try 
the  effect  of  making  the  ]3atient  look  with  the  affected 
eye  through  a  pinhole  aperture  in  a  piece  of  card  held 
close  to  the  eye,  when,  if  there  be  no  loss  of  accommoda- 
tion and  the  retina  be  sound,  the  acuteness  of  vision  will 
be  restored. 

Treatment. — In  some  cases  of  mydriasis  I  have  found 
great  benefit  from  the  guttee  eserije  (F.  18)  dropped  once 
daily  into  the  eye.  It  will  sometimes  give  complete  relief 
to  the  sense  of  aching  caused  by  ordinary  daylight,  and 
also  benefit  the  sight.  The  mist,  potass,  bromid.  c.  feiTO 
(F.  100)  will  often  do  good. 

MYDRIATICS. — Of  the  drugs  which  exercise  a  dilating 
influence  on  the  pupil,  the  most  prominent  are  sulphate 
of  atropia,  extract  of  belladonna,  sulphate  of  duboisine, 
sulphate  of  daturine,  and  hydrobromate  of  homatropine. 

The  siilpliate  of  atropia  prepared  from  belladonna 
is  the  most  rapid  and  efficient  of  all  the  mydriatics  we  at 
present  possess.   Its  effects  are  produced  by  the  solution 
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lof  atropia  permeating  tlie  cornea,  and  commg  into  direct 
03ontact  witt  the  nerves  of  the  iris.    This  has  been  proved 
Iby  tapping  the  anterior  chamber  of  an  eye  under  the  m- 
iianence  of  atropine,  and  with  the  aqueous  dilating_  the 
ipupil  of  another  eye.    Its  action  is  chiefly  if  not  entirely 
I'tlue  to  its  paralyzing  the  filaments  of  the  third  nerve, 
nvhich  go  to  the  iris,  and  thus  prodncing  complete  relaxa- 
;tion  of  the  sphincter  pupillaa.    From  Ruete's  observations 
lit  would  appear  that  atropine  also  stimulates  the  radiating 
cor  dilating  fibres  of  the  iris  to  contract,  as  he  found  that 
tthe  widely  dilated  pupil  which  accompanies  complete 
i  paralysis  of  the  third  nerve  would  expand  further  under 
tthe  influence  of  atropine.     In  practice  the  sulphate  of 
I  atropia  is  preferred  to  the  alkaloid,  on  account  of  ita 
greater  solubility.    Applied  to  the  eye  in  solution,  it  is 
iin  most  cases  a  direct  sedative,  bat  after  long-continued 
;  and  frequent  instillation,  it  will  often  create  a  good  deal 
of  conjunctival  irritation,  and  occasionally  a  granular 
I  condition  of  the  conjunctiva,  which  will,  however,  generally 
:  subside  after  giving  up  the  atropine.     In  exceptional 
-  cases  it  is  a  powerful  irritant,  and  will  give  rise  to  acute 
;  inflammatory  symptoms.    I  have  related  examples  of  the 
:  anomalous  effects  of  atropine  in  a  short  paper  in  the 
Ophthalmic  Hospital  Eeports.*  They  are  no  doubt  due  to 
some  peculiar  idiosyncrasy  on  the  part  of  the  patient  which 
renders  him  intolerant  of  atropine.  It  has  been  suggested 
that  the  presence  of  some  free  acid  is  the  reason  of  the 
sulphate  of  atropia  acting  occasionally  as  an  irritant  ; 
but  this  theory  is  untenable,  as  the  drug  is  a  neutral  salt. 

Sulphate  of  daturine  prepared  from  the  datura 
stramonium  is  a  very  useful  mydriatic  in  cases  where  the 
sulphate  of  atropine  produces  irritation.  It  is  often  tole- 
rated without  inconvenience  when  atropine  cannot  be 
borne. 

Hydrobromate  of  Homatropine  is  a  very  good 
mydriatic.  It  is  less  liable  to  irritate  the  eye  than  the 
sulphate  of  atropine,  and  its  efiects  on  the  pupil  are  far 
more  transient.  For  these  reasons  it  is  specially  useful 
for  dilating  the  pupil  for  ophthalmoscopic  examinations 
of  the  eye.  The  general  properties  of  this  drug  have  been 
well  worked  out  by  Dr.  Kinger  and  Mr.  Tweed.y.*  Gela- 


*  On  somo  of  tho  Anomalous  Effects  of  Atropiuo  on  the  Eye  : 
Eoyal  Loudon  Oplithalmic  Hospital  Rnports,  vol.  vi.  p.  119. 
t  Lancet,  May  22, 1880. 
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tiae  discs  of  this  drug  are  prepared  by  Savory  and  Moore, 
of  New  Boud  Street. 

Sulphate  of  Duboisine. — The  mydriatic  power  of  the 
Duboisia  myoporoides  was  first  accideutally_ discovered  by 
Dr.  Bancroft,  but  for  the  complete  investigation  of  the 
properties  of  this  drug  we  are  indebted  to  Dr.  Einger  and 
Mr.  Tweedy.*  It  is  the  most  powerful  mydriatic  we  at 
present  pos.sess,  and  is  of  use  in  paralyzing  the  accom- 
modation before  testing  the  refraction  of  the  eye.  It  must 
be  used  with  caution,  as  the  dropping  of  a  solution  of 
it  into  the  eye  is  apt  to  produce  poisonous  symptoms 
which  are  very  alarming  to  the  patient.  The  symptoms 
occasioned  by  the  drug  are  restlessness,  hallucinations, 
giddiness,  and,  in  extreme  cases,  loss  of  voluntary  power 
of  the  extremities. 

All  the  mydriatics  have  a  tendency  to  favour,  and  will 
occasionally  even  produce,  an  increased  tension  of  the 
globe.  They  should  not  therefore  be  used  in  glaucoma, 
nor  in  those  affections  of  the  eye  in  which  there  is  any 
increase  of  tension, 

MYOSIS,  or'contraction  of  the  pupil,  may  arise  from  a 
spasmodic  action  of  the  sphincter  pupillas,  or  from  a  loss 
of  power  in  the  dilator  or  radiating  fibres  of  the  iris.  It 
may  be  produced  by  hyperassthesia  or  over-sensibility  of 
the  retina ;  or  it  may  be  acquired  from  the  constant  habit 
of  working  at  minute  objects,  as  in  watchmaking,  &c. 
The  most  frequent  cause,  however,  of  myosis  is  some 
affection  of. the  spino-sympathetic  filaments  which  supply 
the  radiating  or  dilating  fibres  of  the  iris.  _  Myosis  is  met 
with  in  disease  of  the  upper  part  of  the  spinal  cord— that 
portion  of  it  which  sends  nervous  filaments  to_  the  cer- 
vical sympathetic  ganglia.  Tumours  in  the  neck'pressing 
on  the  sympathetic  nerves  have  been  long  known  to 
produce  myosis.  Dr.  Oglef  has  reported  a  very  in- 
teresting case  in  which  the  right  carotid  was  tied  by  Mr. 
Henry  Lee,  on  account  of  an  aneurism  in  the  right  side 
of  the  neck.  The  right  pupil  was  small  (not  contracted, 
however,  so  much  as  it  might  be),  and  not  influenced  by 
the  hght  of  a  candle,  whilst  the  left  pupU  was  large  and 
responsive  to  light.  The  man  had  been  for  nineteen 
years  and  a  half  a  soldier,  and  had  generally  enjoyed 


»  Lancet,  March  2, 1878. 
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good  health  until  about  five  years  before,  when  he  was 
shot  by  a  bullet,  which  passed  through  the  outer  third  of 
the  right  clavicle,  making  its  exit  about  an  inch  behind 
that  bone.  Between  seven  and  eight  weeks  afterwards, 
the  wound  quite  healed,  and  he  rejoined  his  regiment  in 
the  field.  Since  that  time  he  has  had  a  series  of  abscesses 
in  the  ueck.  He  was  ultimately  invalided  to  England,  and 
sent  to  Netley,  where  he  was  found  to  have  an  aneurism 
in  the  neck,  for  which  he  was  afterwards  admitted  into 
St.  George's  Hospital.  In  this  patient  the  myosis  was 
probably  due  to  injury  of  the  cervical  sympathetic  nerve. 

Atropine  has  usually  but  little  influence  upon  the  con- 
tracted pupil ;  it  may  enlarge  it  slightly,  but  it  will  seldom 
dilate  ifc  widely,  showing  that  the  cause  of  the  myosis  in 
such  cases  is  due'to  a  more  or  less  comjDlete  paralysis  of 
the  radiating  fibres  of  the  iris,  which  will  not  dilate  the 
piTpil  even  when  the  sphincter  or  circular  fibres  have 
been  completely  relaxed.  The  pupils  of  one  or  both  eyes 
may  be  atfected  with  myosis.  I  have  seen  several  cases 
where  both  pupils  have  been  contracted  to  the  size  of  pins' 
heads,  and  have  remained  in  this  state  for  years  without 
more  annoyance  than  a  slight  diminution  in  the  acuteness 
of  vision.  When  myosis  is  dependent  on  some  morbid 
state  of  the  spino-sympathetic  nerves,  there  is  generally  a 
great  desire  for  strong  lights,  with  which  the  patient  is 
often  able  to  read  the  smallest  type ;  but  in  a  subdued 
light  the  sight  is  often  very  defective.  I  have  lately  had 
a  patient  suiJering  from  extreme  myosis  who  literally  sur- 
rounds himself  at  night  with  a  blaze  of  artificial  lights  to 
enable  him  to  read,  whilst  by  day  he  sits  with  the  full 
glare  of  the  sun  on  his  book. 

Another  defect  which  is  occasionally  met  with  in  spinal 
myosis,  is  colour-blindness,  Dr.  Argyll  Robertson  has 
recently  related  in  a  pamphlet,*  a  very  interesting  case 
of  spinal  disease  in  which  myosis  and  colour-blindness 
were  prominent  symptoms.  He  has  also  cited  other  in- 
stances of  this  peculiar  impairment  of  sight  as  having  been 
produced  both  by  disease  and  injury  of  the  spinal  cord. 

Treatment  of  Myosis. — No  special  line  of  treatment 
can  be  laid  down  for  the  cure  of  myosis,  as  it  is  dependent 
on  so  many  and  such  varied  conditions.    An  endeavour 


*  Eyo  Symptoms  in  Spinal  Disease.  Oliver  &  Boj-d,  Edin. 
burgli,  1869. 
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should  be  made  to  ascertaiu  the  cause  of  the  contracted 
state  of  the  pupil,  and  according  to  the  information  thus 
gained  the  patient  must  be  treated.  A  weak  solution  of 
atropine  may  be  used  once  daily  to  the  eye,  and  it  may 
be  continued,  if  it  affords  relief.  It  is  seldom,  how- 
ever, that  the  use  of  mydriatics  is  of  any  service  in 
myosis. 

MYOTICS. — Of  the  drugs  which  exercise  the  power  of 
conti-acting  the  pupil,  the  most  efficient  are  extract  of 
Calabar  bean,  sulphate  of  E serine,  and  nitrate  of  Pilo- 
carpine. 

CALABAR  BEAN — Physostigmatis  Faha. — For  the 
knowledge  we  possess  of  the  peculiar  i^roperties  of  the 
Calabar  bean  we  are  indebted  to  Dr.  Fraser  and  Dr. 
Argyll  Eobertson.  The  former  gentleman  in  1862  dis- 
covered its  influence  on  the  pupil ;  and  the  latter  in  1863, 
its  effects  upon  the  accommodation  of  the  eye. 

The  Calalaar  bean  rapidly  induces  extreme  contraction 
of  the  pupil,  and  a  myopic  state  of  vision,  and  this  it 
does  by  stimulating  the  branches  of  the  third  nerve,  and 
producing  a  temporary  spasm  of  the  sphincter  pupilla3 
and  ciliary  muscle.  In  from  five  to  ten  minutes  after  the 
application  of  the  drug  the  pupil  begins  to_  contract,  and 
in  from  half  to  three-quarters  of  an  hour  it  has  reached 
its  maximum  effect.  The  pupil  is  then  reduced  to  rather 
less  than  a  line  in  diameter,  and  the  eye  is  rendered 
myopic,  the  near  and  far  points  being  approximated  to 
the  eye.  These  changes  last  for  a  variable  time  in  ac- 
cordance with  the  strength  of  the  solution  which  has  been 
used.  The  accommodative  power  is  often  restored  in  a 
few  hours,  whilst  it  will  frequently  take  two  or  three  days 
before  the  pupil  will  regain  its  normal  size.  The  bean 
also  possesses  the  power  of  counteracting  for  a  time  the 
influence  of  atropine.  Thus,  if  a  little  of  a  strong  solution 
is  introduced  into  the  eye  whilst  the  pupil  is  dilated  to  its 
utmost  with  atropine,  it  will  generally  cause  it  to  contract 
to  its  natural  size,  and  sometimes  even  below  it,  if  the 
dilatation  of  the  pupil  is  due  to  a  weak  solution  of  atro- 
pine. This  effect,  however,  of  the  bean  is  evanescent,  and 
passes  off  in  a  few  hours  as  the  atropine  resumes  its  sway 
over  the  pupil. 

The  best  preparations  of  the  Calabar  bean  are  the  sul- 
phate of  eserine  and  the  extract  of  the  Calabar  bean. 
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:  Gelatine  discs  impregnated  with  eithei'  of  these  drugs  are 
wery  efficacious. 

SULPHATE  OF  ESEEINE,  prepared  from  the  Calabar 
I  bean,  is  the  most  efficient  myotic  we  possess.  The  solution 
,  (F.  18),  when  made  with  the  freshly  prepared  sulphate, 
iis  of  a  light  dirty-greenish  coloiir,  but  it  rapidly  changes 
ito  a  dark  red.  This  decomposition  does  not  affect  its 
1  activity. 

NITRATE  OF  PILOCARPINE  is  obtained  from  Jabo- 
irandi  (the  leaves  of  a  species  of  Pilocarpus).  It  is  an 
I  efficient  myotic,  but  is  less  active  than  eserine.  It  may 
Ibe  used  in  solution  (F.  21),  or  in  gelatine  discs. 

All  the  myotics  have  a  tendency  to  reduce  excess  of 
•  tension  of  the  globe.    They  are  very  valuable  in  cases  of 
:  incipient  glaucoma,  and  in  those  ulcerations  of  the  cornea 
which  are  associated  with  increased  tension. 

OPEEATIONS  ON  THE  IRIS, 

THE  OPERATION  OF  IRIDECTOMY  may  be  per- 
formed either  with  a  narrow  Graefe's  cataract  knife,  or 
with  a  lance-shaped  knife  (Fig.  17).  I 
very  much  prefer  a  Graefe's  cataract 
knife,  and  now  always  use  it,  as  with 
it  there  is  less  danger  of  wounding 
the  lens,  as  the  point  of  the  knife  is 
kept  in  front  of  the  iris,  and  does 
not  cross  the  pupil.  A  spring-stop 
speculum  having  been  placed  between 
the  lids,  the  operator  standing  behind 
the  head  of  the  jDatient,  seizes  with 
a  pair  of  forceps  the  conjunctiva 
close  to  the  mai'gin  of  the  cornea  on 
the  nasal  side,  and  with  a  narrow 
Graefe's  knife  enters  its  point  in 
the  outer  and  upper  portion  of 
the  margin  of  the  corneo-sclerotic 
junction,  first  directing  it  obliqv;ely 
downwards  towards  the  pupil  until 
the  point  is  seen  in  the  anterior 
chamber ;  then  turning  the  point 
slightly  upwards,  he  traverses  the 
rim  of  the  anterior  chamber  in  front  of  the  iris  for  not 
more  than  a  quarter  of  an  incli,  and  makes  his  countcr- 
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puncture,  and  then  cutting  abruptly  upwards  completes 
his  section.    The  iris  is  next  seized  with  the  iris-forceps, 
Fig.  18.    drawn  out  of  the  wound,  and  cut  off  with  iris- 
scissors  close  to  the  extreme  edges  of  the  in- 
cision. 

If  the  ii'idectomy  be  performed  with  the  lance- 
shaped-knife  (Fig.  17),  the  spring- stop  speculum 
having  been  placed  between  the  lids,  the  ope- 
rator standing  behind  the  head  of  the  patient, 
seizes  with  a  pair  of  forceps  in  his  left  hand  the 
conjunctiva  and  subjacent  fascia  of  the  eye,  at  a 
part  near  the  cornea,  ojDposite  to  that  at  which 
he  is  about  to  introduce  the  point  of  the  iri- 
dectomy knife ;  whilst  wdth  his  right  hand  he 
makes  an  incision  in  the  sclerotic  with  a  lance- 
shaped  knife  (Fig.  17)  at  about  one  line  from 
the  margin  of  the  cornea,  so  that  the  point 
of  it  may  enter  the  anterior  chamber  just  in 
front  of  the  ciliary  attachment  of  the  iris.  In 
directing  the  blade  of  the  knife  across  the 
anterior  chamber,  care  should  be  taken  to  keep 
the  point  of  the  instrument  slightly  forwards, 
so  as  to  avoid  the  risk  of  woundiug  the  lens. 
Tlie  surgeon  now  hands  over  the  forceps,  which 
fixed  the  eye,  to  his  assistant,  who,  if  necessary, 
rotates  the  globe  a  Httle  downwards,  and  steadies 
it  whilst  he  excises  a  portion  of  the  iris.    If  the 
iris  is  already  prolapsed,  as  often  happens,  he 
at  once  seizes  it  with  a  jDair  of  iris-forcei^s 
(Fig.  18) ;  or,  if  not,  he  introduces  the  blades  of 
the  forceps  through  the  wound,  and  makes  them 
grasp  the  iris  near  the  pupillary  border,  and 
then  drawing  a  portion  of  it  out  of  the  wound, 
ho  cuts  it  off  with  a  pair  of  fine  scissors. 

When  the  anterior  chamber  is  so  shallow  that 
the  iridectomy  knife  cannot  be  used  without  incurring  the 
risk  of  wounding  the  lens,  the  incision  in  the  sclerotic 
should  always  be  made  with  a  narrow  Graefe's  cataract 
knife. 

If  there  be  excessive  dilatation  of  the  pupil,  as  in  cases 
of  advanced  glaucoma,  it  is  well  to  cause  its  contraction 
by  means  of  the  Calabar  bean  before  proceeding  to  iridec- 
tomy. A  few  drops  of  the  gutta3  physostigmatis  fabte 
(F,  20)  or  guttas  eserias  (F.  18)  may  be  dropped  into  the 
eye  about  one  hour  before  the  operation.   With  the  pupil 
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contracted,  the  surface  of  the  lens  is  protected  by  a  broad 
band  of  iris,  and  the  chance  of  its  being  pricked  by  the 
point  of  the  knife  is  greatly  lessened. 

ABTIPICIAIi  PUPIIi. — To  gain  the  full  benefit  which 
an  artificial  pupil  will  afford  in  properly  selected  cases,  the 
cornea  should  be  first  very  carefully  examined,  and,  if 
necessary,  by  oblique  illumination  with  ophthalmoscppic 
light,  to  determine  the  part  opposite  to  which  an  artificial 
pupil  will  be  the  most  effective.  In  examining  the  cornea, 
the  two  points  to  be  noted  are— 1,  its  transparency,  and 
2,  its  curvature :  that  part  should  be  selected  which  is  the 
most  transparent,  and  which  has  the  most  normal  curve. 

The  operation  most  in  use  for  the  formation  of  an  arti- 
ficial pupil  is  iridectomy ;  but  there  are  many  cases  for 
which  it"is  not  suited,  when  one  of  the  other  methods 
may  be  selected,  according  to  the  special  indications  which 
the  eye  may  present : — 

1.  With  a  broad  needle  and  Tyrrell's  hook. 

2.  By  iridectomy. 

3.  By  division  of  the  iris  with  a  pair  of  scissors. 

1.  To  make  an  Artificial  Pupil  with  a  Broad 
Needle  and  Tyrrell's  Hook.— The  patient  lying  on  a 
couch,  a  spi-ing-stop  speculum  (Fig.  19)  is  to  be  introduced 


Fig.  19. 


between  the  lids,  so  as  to  keep  them  apart.  The  operator 
standing  behind  the  head  of  the  patient,  with  one  hand 
seizes  the  conjunctiva  and  submucous  tissue  of  the  eye 
with  a  pair  of  forceps,  so  as  to  steady  it,  whilst  with  the 
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otlier  lie  makes  an  opening  in  the  extreme  margin  of  the 
cornea  with  a  broad  needle.  Having  completed  the  inci- 
sion, the  broad  needle  is  to  be  withdrawn,  and 
Fig.  20.  the  eye  being  still  held  by  the  forceps,  a  Tyrrell's 
"1  hook  (Fig.  20)  is  to  be  passed  sideivays  through 
the  corneal  wound  into  the  anterior  chamber  and 
onwards  across  the  iris  to  the  pupil,  when  it  is 
to  be  turned  with  the  hook  downwards,  so  as  to 
catch  the  pupillary  edge  of  the  iris,  and  then  to 
be  slowly  and  carefully  withdrawn  from  the  eye. 
When  the  hook  approaches  the  opening  at  the 
margin  of  the  cornea,  it  must  be  again  turned  on 
its  side,  or  a  difficulty  will  be  experienced  in 
getting  it  out  of  the  eye.  As  soon  as  the  iris  is 
iU  drawn  from  the  eye,  the  assistant  should  cut  it 
oS  close  to  the  cornea  with  one  snip  of  a  pair  of 
fine  scissors.  The  operation  is  now  finished  ;  the  specu- 
lum should  be  removed  from  the  eye  and  a  fold  of  wet 
linen  laid  over  the  closed  lids. 

This  operation  is  applicable  to  those  cases  where  there 
is  a  pupil,  or  at  least  a  portion  of  one,  to  the  free  edge  of 
which  the  hook  can  fasten  itself. 

2.  Artificial  Pupil  by  Iridectomy.— By  the  opera- 
tion of  iridectomy,  described  at  page  99,  an  artificial  pupil 
may  be  made  at  any  part  of  the  circumference  of  the 
cornea  by  removing  a  portion  of  the  iris. 

3.  Artificial  Pupil  by  Division  of  the  Iris  with 
a  Pair  of  Sbissors. — This  operation  is  suited  to  a 
special  class  of  cases  ;  those  eyes  in  which  there  is  no  lens, 
and  in  which  only  a  trace  of  a  pupil  remains,  the  iris 
appearing  as  a  plane  surface  stretched  tightly  from  the 
cicatrix  to  the  circumference  of  the  cornea. 

The  point  of  an  iridectomy  knife  is  to  be  passed  into  the 
anterior  chamber  just  within  the  corneo-sclerotic  junction, 
and  an  opening  made  sufficiently  large  to  admit  easily  the 
closed  blades  of  the  scissors  (Fig.  21).  The  scissors  are 
then  to  be  introduced  within  the  chamber,  and  the  sharp- 
pointed  blade  made  to  penetrate  the  iris  and  to  pass  some 
distance  behind  it,  when  by  one  clip  of  the  scissors  the 
iris  is  divided,  and  a  good  pupil  made.  If,  however,  owing 
to  the  iris  having  lost  its  natural  elasticity,  the  edges  of 
the  cut  should  fail  to  retract  so  as  to  form  a  new  pupil, 
a  piece  of  the  iris  must  be  drawn  out  of  the  wound  with 
a  pair  of  iris-forceps,  and  cut  ofE  with  a  pair  of  fine  scis- 
sors as  in  iridectomy. 
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Artificial  Pupil  by  Iridodesis  or  Ligatvire  of 
the  Iris.— I  have  omitted  the  description  of  this  opera- 
tion as  I  never  now  perform  it.    I  believe 
that  the  entanglement  of  the  ins  ma  i^ia.^i. 
wound  made  in  the  extreme  margin  of  the 
cornea,  and  the  securing  it  there  by  tying 
it  in  a  loop  of  silk,  is  fraught  with  danger 
to  the  other  eye. 

INJURIES  TO  THE  IRIS. 

HiEMOBEHAGE  INTO  THE  AN- 
TEBIOR  CHAMBER. — This  is  the  most 
common  form  of  intra-ocular  hasmorrhage, 
and  at  the  same  time  the  least  severe.  It 
may  vary  in  extent  from  a  few  drops  of 
blood  to  a  quantity  sufficient  to  fill  both 
the  anterior  and  the  posterior  chambers. 

The  most  usual  causes  of  hasmorrhage  (,  ^ 

into  the  anterior  chamber  are,  either  rup- 
ture of  one  or  more  of  the  superficial 
vessels  of  the  iris,  or  a  distinct  lacera- 
tion of  its  structure;  or  a  detachment  of 
a  portion  of  the  iris  from  its  ciliary  cir- 
cumference (coredialysis).  The  blood,  as 
it  is  eifused  from  the  lacerated  vessels  of 
the  iris,  sinks  at  once  to  the  bottom  of  the 
anterior  chamber,  quickly  coagulates,  and, 
if  not  much  in  quantity,  may  be  seen  as  a 
small  clot,  occupying  its  lower  part,  and 
moulded  as  it  were  to  it.  If,  however,  the 
bleeding  be  more  severe,  the  whole  ante- 
rior chamber  may  be  filled  with  one  large 
coagulum,  which  will  entirely  occlude  the 
pupil  and  iris.  This  more  extensive 
haamorrhage  is  usually  owing  to  a  detach- 
ment of  the  iris  from  its  ciliary  border, 
when,  on  account  of  the  number  of  vessels 
necessarily  torn  thi'ough,  and  also  of  their 
larger  size,  the  quantity  of  blood  which  is  poured  out  is 
considerable. 

Prognosis  and  Treatment.— When  the  hasmorrhago 
is  confined  to  the  anterior  chamber,  and  there  is  no 
rupture  of  any  of  the  external  tunics  of  the  eye,  the  case 
generally  does  well.   The  blood  is  first  macerated  by  the 
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aqueous  liuniour,  and  then  rapidly  absorLed.  In  this,  as 
indeed  in  all  cases  of  injury,  rest  to  the  eyes  is  essential : 
all  work  should  for  a  time  be  forbidden,  and  the  eyes 
should  be  shaded  from  strong  light.  Cold  applications 
are  the  best  suited,  and  afford  the  moat  comfort  to  the 
eye.  A  double  fold  of  linen,  wet  with  cold  water,  may  be 
laid  oyer  the  eye,  and  kept  in  its  place  with  a  single  turn 
of  a  light  roller,  and  moistened  from  time  to  time  with  a 
little  fresh  water  from  a  sponge  ;  or,  if  the  eye  be  painful, 
a  cold  lotion  of  belladonna  may  be  used  in  the  place  of  the 
water-dressing. 

COREDIALYSIS  is  a  detachment  of  the  iris  from  its 
ciliary  border  by  which  a  new  pupil  is  frequently  formed.  It 
is  generally  caused  by  sharp  blows  on  the  eye,  such  as  with 
the  handle  of  a  whip,  with  the  cork  from  a  bottle  of  soda- 
vrater,  or  an  accidental  back  blow  from  the  hand  of  another 
person,  or,  indeed,  from  any  sharp  sudden  violence. 
Corcdialysis  may  be  associated  with  rujjture  of  the  ex- 
ternal coats  of  the  eye,  but  in  the  majority  of  cases  it  has 


Fig.  22. 


Extensive  corodialysis  c.iuscd  b^-  .a  squib  wliich 
struck  tLo  eye  as  it  exploded. 

not  this  severe  complication.  The  separation  of  the  iris 
from  its  ciliary  connection  is  always  immediately  followed 
by  free  bleeding,  often  sufficient  in  quantity  to  fill  the 
whole  of  the  anterior  chamber  with  a  blood  clot.  The 
extent  of  the  corcdialysis  varies  very  much  :  in  some  cases 
the  detachment  is  so  small  as  scarcely  to  be  visible  after 
all  the  blood  has  been  absorbed ;  whilst,  in  other  instances, 
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■:a  third  or  even  more  of  the  iris  may  be  loosened  from  the 
L  ciliary  body.  .  .  t      .    4.1, , 

The  pupillary  border  of  the  ins  correspondmg  to  tho 
,  dialysis  is  paralysed  from  a  tearing  through  of  the  cihary 
.nerves  which  supply  it,  and  that  part  of  it  is  umnfluenced 
1  by  the  action  of  light  and  shade.    The  complete  circle  ot 
■the  pupil  is  thus' destroyed— a  defect  which  is  most  ob- 
servable when  the  pupil  is  dilated.  .      ,      .  i  ■ 
The  Prognosis  of  cases  of  coredialysis,  when  there  is 
no  rupture  of  the  external  coats  of  the  eye,  is  favourable. 
A  guarded  opinion  should,  however,  be  always  given,  as 
the  blow  which  has  force  enough  to  cause  a  coredialysis 
may  also  produce  cataract  or  posterior  hasmorrhage. 

Treatment.— The  same  as  in  "  haemorrhage  into  the 
anterior  chamber."    (See  preceding  section.) 

PROLAPSE  OF  THE  IRIS.— Penetrating  and  incised 
wouuds  of  the  cornea  are  generally  followed  by  immediate 
prolapse  of  the  iris.  The  extent  of  the  protrusion  varies 
with  the  size  and  the  position  of  the  wound.  A  small  pene- 
tratiug  wound  near  the  margin  of  the  cornea  is  more 
likely  to  be  attended  with  a  prolapse  than  a  large  incised 
one  near  the  centre.  •  .  1  -it 

Prolapse  of  the  iris  is  very  commonly  associated  with 
imury  to  the  lens ;  but  as  a  rule,  we  have  first  to  direct 
our  attention  iu  the  treatment  of  the  case  to  the  prolapsed 
iris,  leaviug  the  traumatic  cataract  to  be  dealt  with  at  a 
future  period.  . 

A  prolapse  of  the  iris  may  be  treated  m  three  diiierent 

ways : — 

1.  By  removing  with  a  pair  of  fine  scissors  the  prolapsed 

iris. 

2.  By  a  compress  applied  externally  over  the  closed 

lids.  .  .     .  , 

3.  By  frequent  puncturings  of  the  prolapsed  ins  with  a 

fine  necedle. 

1.  By  Removing  with  a  Pair  of  Scissors  the  Pro- 
lapsed Iris. — There  is  no  doubt  that,  when  it  can  be  ac- 
complished, the  best  treatment  is  to  excise  the  prolapsed 
iris  cleanly  from  the  wound,  so  as  to  allow  its  edges  to 
fall  together.  Iu  a  recent  case,  the  speculuin  having  been 
introduced  between  the  lids,  the  prolapsed  iris  should  be 
seized  with  a  pair  of  iris-forceps  and  drawn  from  the 
wound,  and  then  snipped  oft  sharply  with  a  pair  of  fiue 
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inlo  S  evf  f  ^serine  (F.  18)  may  be  then  dropped 
lids  be  closed  with  a  compress.  This  operation  requires 
thetic.'"'''        '^"^^'^  '^""^  ^^is- 

2.  By  Compress.— men  either  from  the  time  which 

exHsP  found  impossible  or  deemed  inadvisable  to 

excise  the  prolapsed  ins,  a  compress  should  be  apnUed 
over  the  closed  lids.    It  keeps  th'e  eye  in  a  state  Kst 

prolapse.  '"'^  *°  ^''''''"^       increase  of  the 

riL'^i^tonf''^  Puncturings  of  the  Prolapse  with  a 
Fine  Needle  are  most  useful  in  cases  of  extensive  nro- 
iffifn  T'' ^l"^  margin  of  the  cornea,  of  long 
h.vP^  T'fT'^  where  the  prolapsed  iris  has  become  ad" 
heient  to  the  edges  of  the  wound  and  coated  with  lymph 
S«  T  ]  f^^^^  I*  impossible  to  excise  the  protruded 
ins,  and  frequent  pnncturmgs  of  it  do  good.    The  nro- 

cause  the  aqueous  to  escape  and  its  sides  to  collapse,  and 
at  the  same  time  to  permit  the  edges  of  the  wound  to  close 

lI  IP  0  O  it. 

The  General  Treatment  must  be  strictly  soothing, 
and  great  care  should  be  taken  of  the  eye  for  at  least  six 
months  after  a  wound  followed  by  prolapse  of  the  iris, 
even  though  the  lens  may  have  escaped  all  iniury.  Both 
eyes  should  be  shaded,  and  all  strong  lights  should  be 
carefully  excluded.  The  eyes  should  be  protected  from 
glare  when  out  of  doors  by  spectacles  with  dark  neutral - 
tint  glasses. 

Soon  after  the  accident  two  or  three  leeches  should  be 
applied  to  the  temple  of  the  injured  eye ;  and  three  or  four 
times  during  the  day  the  eye  should  be  bathed  with  a 
belladonna  lotion  (P.  40) ;  or  it  may  be  fomented  with  a 
warm  decoction  of  poppy  head  s.    A  few  drops  of  the  solu- 
tion of  the  sulphate  of  atropia,  gr.  1  ad  aquas  g  1,  should  also 
be  dropped  into  the  eye  twice  a  day,  as  it  is  of  importance 
to  keep  the  eye  under  the  influence  of  belladonna  for  the 
hrsttwo  or  three  days  at  least  after  the  accident.    If  a 
compress  is  applied  over  the  eye,  it  should  be  removed 
three  times  daily,  to  allow  of  the  eye  being  bathed  with  the 
lotion  ;  buu  if  one  of  the  other  plans  of  treating  the  pro- 
lapse be  adopted,  in  addition  to  bathing  the  eye,  a  fold  of 
linen  wet  with  the  lotion  may  be  laid  over  the  closed  lids 
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No  prolapse  of  the  iris  should  be  very  lightly  regarded; 
for  I  have  seen  complete  blindness  follow  from  what  has 
appeared  at  first  a  comparatively  slight  injury. 

IRIDO-CHOROIDITIS  AND  CHOKOIDO-IRITIS. 

Inflammation  of  the  iris  and  choroid  is  not  a  primary 
disease,  that  is  to  say,  the  two  structures  are  seldom 
simultaneously  affected.  It  is  _  caused  either  by  the 
extension  of  an  iritis  to  the  adjoining  choroid,  or  by  the 
spreading  of  an  inflammation  of  the  choroid  to  the  iris. 
Two  forms  of  inflammation  of  the  iris  and  choroid  may 
therefore  be  recognised. 

1st.  Wlien  the  disease  commences  with  iritis  and  the 
clioroid  is  secondarily  alfected.  To  this  form  the  term 
irido-choroiditis  is  applied. 

2nd.  When  the  primary  disease  is  in  the  choroid,  and 
the  iris  is  secondarily  involved.  To  this  form  the  term 
choroido-iritis  is  applied.  The  prefix  in  each  name 
indicates  the  structure  first  afl:ected.  This  classification 
is  important,  as  the  two  diseases  are  not  identical,  hxit 
differ  both  in  their  progress  and  ultimate  results. 

1st.  IRIDO-CHOROIDITIS  is  an  extension  of  an  in- 
flammation from  the  iris  to  the  choroid.  It  is  most  liable 
to  occur  in  eyes  which"have  had  frequent  recurrences  of 
iritis,  and  where  a  complete  adhesion  has  formed  between 
the  pupillary  margin  and  the  capsule  of  the  lens.  This 
"  exclusion  of  the  pupil"  exerts  a  very  prejudicial  influence 
on  the  eye.  The  piipillary  border,  tied  down  by  synechite 
to  the  lens  capsule,  is  repeatedly  pulled  on  by  the  iris  in 
its  abortive  efforts  to  dilate  and  contract  the  pupil  under 
the  influence  of  light  and  shade,  or  in  concert  with  the 
action  of  the  iris  in  the  other  eye  ;  and  thus  a  constant 
source  of  irritation  is  maintained.  The  communication 
between  the  anterior  and  posterior  chambers  of  the  eye 
through  the  pupil  is  closed,  and  the  proper  balance  of 
fl  aid  between  them  is  destroyed.  The  aqueous  conseqiaently 
accumulates  in  excess  in  the  posterior  chamber,  and 
presses  forward  the  iris  towards  the  cornea,  rendering  its 
surface  convex,  and  throwing  into  small  irregular  bulgings 
those  portions  of  the  iris  which  have  undergone  atrophic 
changes  from  the  frequent  reciirrences  of  inflammation. 

Symptoms. — The  early  symptoms  are  those  of  iritis, 
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from  the  first  attack  of  which  the  patient  may  have  re- 
covered,  but  having  suffered  from  one  or  more  relapses 
the  whole  or  the  greater  part  of  the  pupil  becomes  bound 
down  by  synechia?,  and  lymph  is  effused  on  the  capsule  of 
the  Jens  within  the  pupillary  area.  The  iris  is  now 
gradually  pushed  forwards  towards  the  cornea  from  an 
accumulation  of  the  aqueous  in  the  posterior  chamber ; 
Its  striation  is  blurred  and  indistinct ;  its  surface,  dis- 
coloured and  hazy,  is  convex  instead  of  being  plane  ;  and, 
It  the  disease  has  been  of  long  standing,  it  is  marked  by 
irregular  knotty  bulgings  from  atrophic  portions  yieldino- 
to  the  pressure  of  the  fluid  behind  it.  At  this  stao-e 
there  is  frequently  a  diffused  haze  of  the  vitreous  with 
lloating  opacities.  The  vision  is  always  greatly  impah-ed, 
and  especially  m  those  cases  where  the  iris  is  much  arched 
forwards  ;  and  occasionally  there  is  considerable  limita- 
tion of  the  field.  The  contracted  pupil,  opacity  of  the 
pupillary  portion  of  the  lens  capsule,  and  hazy  vitreous 
prevent  the  ophthalmoscope  from  aft'ordmg  much  infor- 
mation as  to  the  state  of  the  parts  at  the  fundus  of  the 
eye.  This  must  be  estimated  partly  by  the  general 
appearance  of  the  stnictures  which  can  be  seen,  but 
chiefly  by  an  accurate  examination  of  the  amount  of 
sight  and  the  extent  of  the  field  of  vision.  During  the 
inflammatory  attacks,  the  tension  of  the  globe  is  apt  to  be 
greatly  increased,  but  in  the  later  stages  of  the  disease 
the  eye  becomes  soft  from  atrophy  of  the  structures 
within  it. 

2nd.  CHOROIDO-IRITIS  is  an  inflammation  which 
commences  in  the  choroid,  and  afterwards  extends  to  the 
irig.  It  is  a  more  severe  affection  than  the  preceding,  and 
less  amenable  to  treatment. 

Symptoms. — The  early  symptoms  are  failing  sight,  a 
slightly  dilated  and  sluggish  pupil,  and  turbidity  of  the 
vitreous.  There  is  nothing  in  the  external  appearance 
of  the  eye  to  account  for  the  great  impairment  of  sight. 
The  disease  at  this  stage  is  confined  to  the  choroid,  hut 
after  a  time  it  gradually  extends  itself  to  the  iris,  and 
syniptomg  of  a  low  form  of  iritis  are  developed.  The 
iritic  symptoms  are  of  a  subacute  form,  and  very  insi- 
dious in  their  progress.  They  are  usually  accompanied 
with  some  irritabihty  and  redness  of  the  eye,  especially 
in  the  ciliary  region .  The  impairment  of  sight  steadily 
increases,  the  field  of  vision  becomes  contracted,  and  per- 
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itions  of  it  are  occasionally  destroyed  either  from  partial 
Jdetaclinieiits  of  the  retiua,  or  from  patches  of  atrophy  of 
tboth  the  choroid  and  retina.  The  tension  of  the  globe  as 
aa  rule  remains  unaltered,  until  during  the  later  stages  of 
tthe  disease,  when  atrophic  changes  in  the  recently  in- 
tflamed  structures  cause  the  eye  to  become  soft. 

The  Prognosis  of  irido-choroiditis  is  more  favourable 
tthan  that  of  choroido-iritis.    In  the  former  the  defect  of 
;  sight  may  be  chiefly  due  to  the  central  opacity  of  the  lens 
.capsule,  the  vitreous  being  still  clear,  and  the  choroid  bnt 
;  little  affected.    When  such  is  the  case,  there  is  a  good 
]  prospect  of  the  eye  luider  proper  treatment  regaining 
1  useful  vision.    In  choroido-iritis  the  impairment  of  vision 
lis  usually  great,-  and  clearly  dependent  on  changes  at  the 
i  fundus  of  the  eye.    The  most  hopeful  cases  are  those  in 
■  -which  there  is  a  fair  field  of  vision,  with  an  ability  to  read 
:  large  type,  and  with  the  globe  of  the  normal  tension. 
When  the  eye  is  soft,  the  field  much  contracted,  and 
there  remains  only  an  imperfect  perception  of  light,  the 
prognosis  is  very  bad,  for  no  benefit  will  be  derived  by 
any  operative  procedure. 

Treatment.  —  Although  both   irido-choroiditis  and 
choroido-iritis  may  arise  from  many  causes,  yet  a  large 
number  of  the  cases  are  dependent  on    syphilis.  A 
careful  inquiry  should  therefore  be   ahvays  made  into 
the  previous  history  of  the  patient,  as  if  a  syphilitic 
taint  can  be   discovered,  it  forms  a  good  ground  upon 
which  to  found  the  treatment,   and  the  prognosis  is 
more  favourable  than  when  the  source  of  the  disease 
cannot  be  traced.    If  syphilis  is  the  probable  cause,  the 
treatment  recommended  for  Eetinitis  Syphilitica  should 
be  followed.    If,  however,  the  source  of  the  inflammation 
should  be  due  to  a  rheumatic  diathesis,  the  treatment 
advised  for  Rueumatic  Iritis,  page  87,  should  be  adopted. 
No  permanent  benefit,  however,  will  be  gained  by  the 
mere  use  of  medicines,  and  soothing  applications  to  the 
eye;  so  long  as  the  iris  remains  tied  down  to  the  lens 
capsule,  and  the  communication  between  the  anterior  and 
posterior  chambers  is  destroyed,  recurrences  of  the  inflam- 
mation are  liable  to  occur.    As  soon,  therefore,  as  the  eye 
has  become  free  from  active  irritation  an  iridectomy 
should  be  performed  :  firstly,  with  the  object  of  restoring 
the  channel  through  the  pupil  between  the  anterior  and 
posterior  chambers ;   and,  secondly,  for  the  purpose  of 
making  an  artificial  pupil,  and  exposing  a  portion  of 
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transparent  lens  and  capsule,  tlirough  which  the  patient 

whL  1  '^^^'^  ^--e  difficulties 

which  beset  the  operation  of  iridectomy  in  these  cases. 

a  iu-om  the  shallowness  of  the  anterior  chamber,  owine 
to  the  ins  being  pressed  forwards  towards  the  cornea,  it 
IniS'T'  1  *°  ^^^e  the  triangular-shaped  iridectomy 
J^nife.  In  such  cases  Graefe's  cataract  knife  should  be 
used  m  the  manner  recommended  in  "the  operation  of 
iridectomy,"  page  99.  ^ 

/3.  In  drawing  out  the  portion  of  iris  through  the  wound 

adWWf   .f'°f'°^  which  is' 

aclheient  to  the  lens  capsule  often  becomes  detached,  and 
remains  m  situ.    No  attempt  should  be  afterwards  made 

'hT'''^'  ^°        interferes  with  the  good 

eliect  of  the  operation.  ^ 

7-  The  iris  may  be  so  rotten  and  have  formed  such 
broad  adhesions  between  its  posterior  surface  and  the 
lens  capsule,  that  there  may  be  difficulty  in  drawing  out 
a  portion  or  it  with  the  forceps  ;  or,  after  the  iridectomy 
has  been  completed,  the  sight  may  be  in  no  way  improved 
owing  to  the  exposed  lens  capsule  being  covered  with 
uvea.  In  such  cases  it  is  generally  advisable  to  remove 
the  lens  at  a  future  operation. 

S  The  pupillary  border  of  the  iris  is  often  so  firmly 
adherent  to  the  capsule  of  the  lens  that,  in  drawing,  out 
the  portion  of  ms  previous  to  excising  it,  the  lens  capsule 
is  torn  As  a  consequence  of  this  accident,  which  is 
absolutely  unavoidable,  cataract  follows. 

SYMPATHETIC  OPHTHALMIA 

Is  a  peculiar  inflammation  of  one  eye,  excited  bv  some 
special  irritation  in  the  other. 

There  are  two  forms  of  sympathetic  ophthalmia. 

ihe  farst,  from  being  the  slighter  of  the  two,  may  be 
called  sympathetic  irritation. 

The  second  is  the  severe  disease  now  so  well  known  bv 
the  name  of  sympathetic  ophthalmia. 

SYMPATHETIC  IRRITATION  consists  of  attacks 
of  extreme  irritability  of  the  sound  eye.  which  may  come 
on  whenever  the  lost  or  injured  one  becomes  inflamed, 
ihere  is  a  slight  indistinctness  of  vision,  the  objects  seem 
to  dance  about,  and  reading  tires  the  eye.  The  patient 
may  be  able  to  read  No.  1  of  Jaeger,  and  to  see  distant 
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I  tiagures  riglitly,  but  he  cannot  do  so  for  any  length  of  time, 
tbhe  effort"  of  accommodation  soon  fails,  and  the  eye  be- 
ccomes  fagged.  Daring  the  attack  the  eye  is  slightly 
rceddened,  watery,  and  irritable  :  occasionally  it  is  painful ; 
tithe  patient  has  neuralgic  shootings  in  it,  and  this  may 
tthen  be  the  symptom  which  gives  the  greatest  trouble. 
Hhe  attack  generally  lasts  for  some  days,  or  it  may  even 
ccontinue  for  one  or  two  weeks,  and  then  gradually  cease  ; 
tthe  recovery  being  frequently  coincident  with  the  cessation 
oof  the  irritation  in  the  injured  eye. 

The  points  in  which  sympathetic  irritation  differ  from 
ssympathetic  ophthalmia  are — 

1.  Although  the  eye  may  be  subjected  to  frequent 
rrecurrences  of  the  attacks,  yet  no  fibrinous  effusions 
mor  disorganizing  changes  of  its  dififerent  tissues  take 
Yplace, 

2.  The  excision  of  the  lost  or  injured  eye  at  once  arrests 
tthe  disease.  All  sympathetic  irritation  ceases  when  the 
ccause  which  gave  rise  to  it  is  removed. 

SYMPATHETIC  OPHTHALMIA  is  essentially  an 
aadhesive  or  fibrinous  inflammation.  Seldom  if  ever  does 
;;an  eye  with  sympathetic  inflammation  suppurate.  Its 
ttendency  is  to  rapid  plastic  effusions,  wliich  soon  become 
(organized  and  incapable  of  absorption — blending  the 
different  tissues  together,  impairing  their  textures,  and 
destroying  their  functions.  The  eye  is  generally  attacked 
'  by  the  disease  luithout  having  pain  as  a  warning.  The 
i  inflammation  often  cree^DS  on  unheeded  by  the  patient, 
:  and  the  first  symptom  which  frequently  draws  the  atten- 
ition  to  the  apparently  sound  eye  is  a  slight  defect  in  its 
;  ability  to  define  clearly,  and  a  general  pinkiness  of  the 
[globe.  In  children  I  have  seen  the  disease  thoi-oughly 
(established  before  they  have  been  brought  for  advice, 
:  simply  from  the  fact  that  the  absence  of  pain  induced 

■  the  parents  to  think  lightly  of  the  affection.  When  once 
:  fairly  started,  sympathetic  ophthalmia  is  very  difficult  to 
;  subdue,  and  even  when  arrested  it  is  liable  to  freq^uent 
)  remrrence. 

The  peculiar  tendency  of  this  sympathetic  inflammation 

■  to  cause  rapid  effusion  of  lymph  is  manifested  from  the 

■  very  commencement  of  the  disease.  In  the  earliest  stage 
there  are  usually  spotty  deposits  of  lymph  on  the  inner 
suiface  of  the  cornea ;  then  follows  a  plastic  inflammation 

■  of  the  iris,  which  binds  the  pupil  by  adhesions  to  the  an- 
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terioi-  capsule  of  the  lens,  and  whicli  rapidly  extends  to 
the  ciliary  processes,  the  choroid  and  the  vitreous.  The 
lymph  is  not  deposited  on  the  surface  in  nodules,  as  in 
syphilitic  iritis,  but  it  occurs  as  au  infiltration  invading 
the  very  textui-e  of  the  iris,  ciliary  processes,  and  choroid, 
lu  the  synechias  which  are  formed,  it  is  not  simply  the 
pupillary  margin,  but  the  whole  posterior  surface  of  the 
iris  which  contracts  adhesions  to  the  capsule  of  the  lens, 
so  that  if  at  a  future  period  au  attempt  be  made  to  form 
an  artificial  pupil  by  tearing  away  a  portion  of  the  iris, 
the  exposed  part  of  the  lens  capsule  will  be  found  covered 
with  iwea,  indicating  exactly  the  extent  of  adhesion 
which  had  existed  between  it  and  the  posterior  surface  of 
the  iris. 

Early  in  the  disease  when  the  iris  is  saturated  with 
lymph,  it  is  soft  and  rotten  ;  but  at  a  later  date  when  all 
the  acute  symjatoms  have  passed  away,  the  iris  has  become 
completely  changed  in  its  texture  ;  it  is  excessively  tough, 
has  lost  all  its  elasticity,  and  is  converted  into  a  dense 
fibrous  membrane. 

The  Causes  of  Sympathetic  Ophthalmia  are — 

1.  Wouuds  of  the  eye,  and  especially  those  which  in- 
volve the  ciliary  region  or  that  part  which  extends  for 
about  one-eighth  of  an  inch  backwards  from  around  the 
cornea,  a  space  in  which  lie  the  ciliary  muscle  and  ciliary 
processes  ;  and  wounds,  and  near  the  margin  of  the  cornea 
in  which  there  is  an  entanglement  of  iris. 

2.  The  lodgment  of  foreign  bodies  within  the  globe. 

3.  The  irritation  excited  by  degenerative  changes 
taking  place  in  eyes  already  lost  either  by  injury  or 
disease. 

Sympathetic  ophthalmia  is  seldom,  if  ever,  excited  by  a 
suppurative  inflammation  of  one  eye.  This  fact  was 
noticed  by  the  late  Von  Graefe,  and  my  own  experience 
accords  with  it.  If,  however,  a  foreign  body  is  within  the 
globe,  suppuration  does  not  lessen  the  danger  which  its 
presence  in  the  stump  will  keep  up. 

The  age  of  the  patient  has  a  remarkable  in- 
jluence  on  this  disease, — The  young  are  much  more 
prone  to  it  than  the  old,  and  it  runs  its  course  more 
rapidly  in  the  child  or  the  young  adult  than  it  does  in  the 
middle-aged  or  the  old. 

The  period  at  which  sympathetic  ophthalmia 
may  come  on  after  an.injm*y. — It  is  difficult  to  assign 
any  date  atwhich  sympathetic  ophthalmiamaybeexpected, 
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i  or  after  which  the  sound  eye  may  be  considered  as  safe. 
I  So  long  as  the  irritation  primarily  excited  by  the  injury 
.  continues,  the  sound  eye  may  sympathize.  The  risk  can- 
:  not  be  said  to  have  passed  away  until  the  injured  eye  has 
I  quite  recovered ;  the  sclerotic  must  have  regained  its  nor- 
:  mal  whiteness,  and  all  photophobia  and  lachrymation 
have  ceased. 

If  the  injury  is  from  a  foreign  hochj  ivithiii  the  eye  the 
sound  eye  may  become  sympathetically  affected  at  any 
1  time,  and  after  the  lapse  of  any  number  of  years. 

Symptoms. — In  the  first  stage  of  the  attack  the  eye  is 
;  irritable  and  abnormally  sensitive  to  light  ;  there  is  some 
lachrymation,  and  the  conjunctiva  is  a  little  injected  ; 

■  there  are  usually  spotty  deposits  of  lymph  on  the  inner  sur- 
face of  the  cornea  (corneitis  punctata),  sometimes  only  to 
be  detected  by  looking  at  the  cornea  with  a  lens ;  and  the 

■  pupil  is  decidedly  sluggish  in  its  action ;  the  power  of 
:  focusing  the  eye  for  near  objects  is  diminished  ;  and  the 

patient  is  unable  to  maintain  a  prolonged  accommodative 

■  effort.  Eeading  quickly  induces  fatigue,  the  words  be- 
I  come  confused,  blurred,  and  at  last  indistinguishable.  A 


Fig.  23. 


Fig.  23  represents,  as  well  as  au  engraving  can, 
tbo  appearance  of  au  eye  suffering  from  sympa- 
thetic ophthalmia.  It  was  drawn  from  a  young 
man,  fet.  eighteen,  a  glass-blower,  who  had  lost 
his  loft  eye  from  an  injury  ho  received  ten  months 
previously. 

few  minutes'  rest  and  the  eye  can  resume  its  work,  but  the 
same  symptoms  shortly  reappear  and  oblige  it  to  desist. 
At  this  stage  of  the  disease  there  is  generally  no  pain,  not 
even  siifBcient  to  draw  proper  attention  to  the  eye. 

I 
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In  the  second  stage  of  the  disease  fibrinous  exudations  take 
place  within  the  eye,  and  lymph  is  effused  in  large  quan- 
tities as  an  infiltration  into  the  different  tissues  involved 
in  the  inflammation  ;  the  pupillary  area  of  the  capsule  of 
the  lens  is  covered  and  the  iris  almost  soaked  with  it. 
Tlris  exudation  rapidly  becomes  organized,  and  contracts 
firm  adhesions  between  the  whole  posterior  surface  of  the 
iris  and  the  lens  capsule.  If  atropine  be  dropped  into  the 
eye,  the  pupil  is  either  not  affected  by  it,  or  it  dilates  only 
slightly,  irregularly,  and  partially.  The  aqueous  becomes 
serous,  and  the  striation  of  the  iris,  at  first  indistinct,  is 
afterwards  completely  lost. 

The  iMrd  stage  of  the  disease  is  characterized  by  in- 
creased tension  of  the  globe,  and  this  condition  is  generally 
associated  oftentimes  very  severe,  and  sufficient 

to  make  the  patient  willing  to  submit  to  any  means  sug- 
gested for  his  relief.  The  increase  of  tension  may  come 
on  at  any  time  after  the  inflammatory  exudations  within 
the  eye  have  commenced,  and  may  continue  during  many 
months,  or  even  last  beyond  a  year.  If  the  disease  runs 
on  thevitreous  atrophies,  loses  consistence,  and  diminishes 
in  bulk;  and  with  these  changes  the  increase  of  tension 
subsides,  and  the  eye  gradually  becomes  softer  than  nor- 
mal, and  sinks  to— T  2  or  3.  As  the  atrophy  of  the 
vitreous  proceeds,  the  retina  is  dei^rived  of  its  normal 
support,  and  falling  forward,  becomes  partly  or  completely 
detached. 

The  increased  tension  of  the  eye  combined  with  the 
inflammatory  changes  in  the  ciliary  region  sometimes 
lead  to  a  thinning  of  the  sclerotic  around  the  cornea,  and 
to  ciliary  staphyloma.  I  have  seen  several  such  cases, 
and  they  have  generally  been  painful  eyes. 

Treatment. — In  the  treatment  of  sympathetic  inflam- 
mation of  the  eye,  we  must  consider — 

1 .  How  to  arrest  the  progress  of  the  disease.  _ 

2.  How  to  proceed  when  the  injured  eye  still  retains 
some  useful  sight. 

3.  The  general  constitu.tionl  and  local  treatment  m  each 
of  the  three  stages  of  the  affection. 

1.  How  to  arrest  the  progress  of  the  disease.— 
If  the  sympathetic  inflammation  of  one  eye  is  dependent 
on  injury  to  the  other,  and  it  is  clear  that  the  wounded 
eye  is  irreparably  blind  ;  or  if  the  exciting  cause  of  the 
mischief  proceeds  from  a  previously  lost  eye  becoming  in- 
flamed, then  there  cannot  be  a  moment's  hesitation  about 
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the  propriety  of  at  once  extirpating  the  injured,  or  tlie 
diseased,  eye. 

The  importance  of  removing  at  an  early  period  an  eye 
which  has  been  so  injui"ed  as  to  be  useless,  and  which  is 
exciting  or  is  likely  to  excite  irritation  in  the  other ;  or 
the  inflamed  remnant  of  a  lost  eye  which  is  acting  as  an 
irritant,  cannot  be  exaggerated ;  for  though  in  the  very 
early  stage  of  sympathetic  ophthalmiii  the  removal  of  the 
cause  of  irritation  will  fi'equeutly  induce  its  subsidence, 
yet  when  the  disease  has  thoroughly  taken  hold  of  the 
sound  eye,  even  the  removal  of  the  lost  one  will  rarely 
arrest  its  progress.  IMy  own  expei'ience  leads  me  to  believe 
that  if  an  injured  eye  be  excised  before  symj^toms  of  irri- 
tation occur  in  the  other  eye,  then  the  sound  eye  is  safe 
from  sympathetic  ophthalmia.  There  may  be  exceptions 
to  this  rule,  but  I  believe  they  are  very  few. 

2.  How  to  proceed  if  the  injured  eye  still  re- 
tains some  useful  sight. — On  several  occasions  I  have 
seen  the  sound  eye  destroyed  by  sympathetic  ophthalmia, 
while  the  injui-ed  eye  has  ultimately  so  recovered  that 
useful  sight  has  been  restored  to  it,  and  the  patient  has 
been  able  to  get  about  without  assistance.  As  the  re- 
moval of  the  injured  eye  will  probably  not  arrest  the 
sympathetic  ophthalmia,  and  especially  if  plastic  exuda- 
tions have  commenced,  the  conclusion  at  which  I  have 

;  arrived  is,  that  if  sympathetic  ophthalmia  be  established, 
the  injured  eye  should  not  be  removed  if  it  retains  any 
useful  sight. 

3.  General  constitutional  and  local  treatment. — 

In  the  early  stage  of  the  disease  absolute  rest  to  the  eyes 
I  is  imperatively  demanded ;  all  reading,  writing,  or  tine 
•  work  of  any  kind,  must  be  forbidden ;  when  at  home  the 

room  should  be  kept  darkened,  and  when  out,  dark  neu- 
1  tral-tinted  glass  goggles  should  be  worn.  It  is  impossible 
t  to  overrate  the  importance  of  keeping  the  patient  for  a  long 
]  period  in  a  very  subdued  light ;  it  affords  the  best  hope 
I  of  success,  and  places  the  eyes  in  a  position  to  receive 
I  most  favourably  the  influence  of  any  other  treatment 
'  which  may  be  adopted.  However  well  the  patient  may 
1  progress,  the  order  to  rest  the  eyes  and  abstain  from  work 

should  not  be  rescinded  for  at  least  from  six  to  eight 
I  months.  The  disease  is  very  recurrent  in  its  nature,  and 
!  the  too  soon  exposing  the  eyes  to  the  stimulus  of  strono- 
!  light  will  increase  the  chances  of  relapse.  ° 
During  this  stage  mercurial  inunction  into  the  temple 
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witli  the  uuguent.  liydrarg.,  or  the  hydrarg.  oleat.,  o 
Iter  cent.  c.  morphia  every  night  may  be  tried  and  con- 
tinued for  two  or  three  months,  care  being  taken  to  avoid 
salivation  by  diminishing  or  omitting  the  rubbing  in  for 
a  few  days  as  required.  The  patient  should  be  well  fed, 
as  the  disease  is  very  de^oressing,  and  quinine  in  one-  ortwo- 
grain  doses,  according  to  the  age  of  the  patient,  combined 
with  extract  of  belladonna,  or  bark  with  belladonna, 
(F.  140)  should  be  given.  From  the  use  of  iodide  of 
potassinin  and  pcrchloride  of  mercury,  both  of  them 
favourite  medicines  in  the  treatment  of  irido-choroiditia, 
1  have  never  known  the  slightest  benefit. 

Local  applications.— A  weak  solution  of  atropine 
(F.  15)  may  be  dropped  into  the  eye  three  or  four  times 
a  day,  or  the  belladonna  lotion  (F.  40)  may  be  frequently 
used.  In  the  later  stage  of  the  disease,  when  the  whole  pos- 
terior surface  of  the  iris  is  adherent  to  the  capsule  of  the 
lens,  I  believe  that  all  mydriatics  do  harm  by  stimulating 
the  dilating  fibres  of  the  iris  to  contract  when  from  the  ad- 
hesion of  the  iris  to  the  lens-capsule  they  cannot  act. 
Mydriatics  also  favour  the  development  of  the  state  of  in- 
creased tension  which  usually  comes  on  at  a  later  period 
of  the  disease.  . 

In  the  second  stage  of  the  disease,  when  the  union  be- 
tween the  iris  and  lens-capsule  has  been  eiiected,  but  after 
the  acute  symptoms  have  subsided  and  the  eye  is  quiet, 
it  is  a  question  whether  an  operation  may  be  attempted 
to  improve  the  sight.  My  opinion  is  that  if  the  sight  is 
sufficient  for  immediate  requirements,  and  will  enable  the 
patient  to  walk  about  without  assistance,  the  eye  should 
be  left  alone.  It  is  the  only  eye,  and  operations  on  eyes 
sympatheticallv  inflamed  are  so  unfavourable,  that  it  is 
better  to  let  the  patient  enjoy  the  sight  he  has,  rather 
than  to  risk  the  loss  of  it  with  the  prospect  only  of  a 
slight  improvement. 

If,  however,  the  sight  is  so  defective  as  to  be  almost 
useless,  and  there  is  a  fair  field  of  vision,  then  an  attempt 
should  be  made  to  improve  it  by  an  operation,  but  no 
operation  should  be  performed  whilst  the  eye  is  inflamed. 
The  objects  to  be  attained  are,  the  formation  of  a  new 
pupil  and  the  extraction  of  the  lens.  There  are  very  few 
eyes  which  have  suff'ered  from  sympathetic  ophthalmia 
in  which  an  artificial  pupil  can  be  satisfactorily  made 
■without  at  the  same  time  removing  the  lens.  The  ins  has 
become  so  changed  in  structure,  and  so  adherent  to  the 
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lens-capsule,  that  it  is  difficult  and  often  impossible  to 
perform  an  iridectomy  ;  and  even  when  this  can  be  accom- 
plished, it  usually  fails  to  benefit  the  sii^ht,  from  the  ex- 
posed capsule  of  the  lens  being  coated  with  adherent  uvea. 
It  is  therefore  generally  advisable  to  endeavour  to  remove  a 
portion  of  iris  and  to  extract  the  lens  in  the  one  operation: — 
First,  make  a  section  of  the  cornea  with  a  narrow  Graefe's 
cataract  knife,  then,  if  possible,  remove  a  portion  of  iris  ; 
but  failing  to  accomplish  this,  tear  open  the  pupil  and 
through  the  capsule  of  the  lens  with  a  cystotome ;  or  if  this 
be  insufficient,  remove  a  portion  of  iris  and  the  adherent 
lens-capsule  with  a  pair  of  iris  scissors ;  and,  lastly,  with  a 
little  pressure  on  the  globe  with  the  back  of  the  curette 
cause  the  escape  of  the  lens  through  the  corneal  wound. 
This  operation  may  generally  be  accomplished  without  the 
loss  of  any  vitreous,  and  the  eye  will  usiially  recover  from 
its  efi"ects  well,  but  the  pupil  will  probably  agaiu  become 
closed.  Another  operation  will  afterwards  be  i-equired 
for  the  formation  of  a  new  pupil. 

The  extraction  of  the  lens  seems  to  exert  a  beneficial 
influence  on  the  eye,  as  after  it  has  recovered  from  the 
effects  of  the  operation,  it  is  much  less  disposed  than  it 
was  before  to  a  recurrence  of  the  iufiammation. 

In  the  tliird  stage  of  the  disease,  when  there  is  an  in- 
creased tension  of  the  eye,  active  treatment  is  necessary. 
If  the  state  of  tension  be  long  continued  the  little  sight 
that  is  left  soon  vanishes  ;  and  relief  also  is  required  for 
the  pain  which  so  frequently  accompanies  the  tension. 
An  attempt  to  do  an  iridectomy  I  have  always  found 
un successful.  In  these  cases  sclerotomy  is  the  better 
operation.  A  narrow  Graefe's  knife  is  to  be  made  to 
pierce  the  sclerotic  just  external  to  the  corneo-sclerotic 
junction,  and  to  be  directed  across  the  front  of  the  iris  to 
a  corresponding  point  on  the  opposite  side.  After  slight 
cutting,  so  as  to  make  the  section  a  little  broader  than 
the  breadth  of  the  blade,  the  knife  is  to  be  withdrawn, 
leaving  a  wide  bridge  between  the  sections.  I  have  per- 
formed sclerotomy  in  sympathetic  ophthalmia  where  there 
has  been  great  pain  associated  with  increased  tension ; 
and  in  cases  where  there  have  been  pain,  tension  and 
ciliary  staphyloma,  and  with  very  good  results. 
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GLAUCOMA. 

GLAUCOMA  is  a  disease  -which  is  characterized  hj  an 
iucreased  tension  of  the  globe,  impairment  of  the  field  of 
vision,  and  fading  sight. 

There  are  four  forms  of  this  disease  : — 

1.  The  acute  and  subacute  inflammatory. 

2.  The  chronic  or  simple. 

3.  The  intermittent. 

4.  The  consecutive  or  secondary. 

The  progress  of  each  differs,  but  if  uninterrupted  by 
treatment  the  end  is  the  same — sooner  or  later  irreparable 
blindness. 

To  ascertain  the  tension  of  the  globe. — See  page 
129. 

The  impairment  of  the  field  of  vision  in  glaucoma 
is  very  great.  It  usually  commences  at  the  inner  or  nasal 
side,  at  which  part  it  is  sometimes  completely  wanting. 
In  some  cases  the  field  is  simply  contracted,  and  this 
occasional!}''  goes  on  to  such  an  extent  that  the  patient 
will  describe  his  limitation  of  vision  "  as  if  he  were  look- 
ing through  a  tube."  In  other  cases  portions  of  the  field 
are  completely  obliterated,  so  that  in  certain  dii'ections 
the  eye  is  blind. 

To  determine  and  map  out  the  field  of  vision. 
(See  Article  ou  this  subject.) 

Glaucoma  is  a  disease  of  advanced  life,  the  large 
majority  of  the  cases  being  in  patients  over  forty-five 
years  of  age.  There  are,  however,  exceptional  instances 
in  which  it  has  occurred  at  a  much  earlier  date.  Glaucoma 
may  be  idiopathic,  that  is,  it  may  develop  itself  in  an  eye 
without  any  apparent  cause ;  or  it  may  be  dependent  on 
an  injury,  or  on  some  form  of  inflammation  of  the  eye  to 
which  it  is  secondary. 

The  advent  of  an  attack  of  acute  glaucoma  seems  to  be 
sometimes  due  to  a  sudden  mental  shock  occurring  to  a 
person  already  depressed,  and  with  eyes  probably  predis- 
posed to  the  disease.  Thus,  I  have  on  several  occasions 
seen  it  come  on  after  severe  affliction  caused  by  the  death 
of  near  relations,  or  by  great  pecuniary  loss.  In  one 
case  which  came  under  my  notice,  a  sudden  fright  in  a 
patient  exhausted  by  night-watching  apparently  inducsd 
the  disease.  The  patient,  a  nurse,  had  from  sheer  fatigue 
fallen  asleep  by  the  bedside  of  the  patient  she  was  watch- 
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i'no-,  wlieu  she  was  suddenly  awoke  iu  tlie  night  by  the 
.-snapping  of  the  sash  cord,  and  the  sudden  falhng  of  the 
window.  Within  a  few  hours  she  had  an  attack  of  acute 
.-o-laucoma.  Patients  who  have  suffered  from  gout  or  from 
i'disorders  of  the  digestive  system  have  been  supposed  to 
Ibe  specially  liable  to  glaucoma,  but  this  has  not  been 
^satisfactorily  proved.  Both  eyes  may  be  smmltaneonsiy 
iinvolved  ;  but  it  is  more  usual  for  one  to  be  first  atiected, 

and  for  the  disease  to  follow  in  the  other  after  a  varying 
linterval.   When  one  eye  has  sufiered  from  glaucoma  the 

other  is  specially  liable  to  be  attacked. 
The  premonitory  symptoms  of  glaucoma  arc— 

1.  Rapidly  increasing  presbyopia,  the  patient 
:finding  it  necessary  to  frequently  change  his  convex 
crlasses  for  stronger  ones  on  account  of  his  defect  of  sight 
increasing. 

2.  Periodic  obscurations,  sudden  dimness,  varying 
iin  degree  and  lasting  from  a  few  minutes  to  several  hours. 

3.  Halos  or  rainbows  around  the  candle  or  any  other 
'.light  is  a  frequent  symptom,  and  one  which  generally 
draws  the  patient's  attention  to  his  eye. 

4.  Diminution  of  the  field  of  vision  and  fading 
e  sight. 

5.  A  gradual  increasing  hardness  of  the  globe. 

Such°are  the  warning  symptoms  of  glaucoma,  but  they 
1  may  be  all  so  slight,  or  may  make  their  appearances  so 
.slowly  that  they  may  be  unheeded,  and  this  is  especially 
I  the  case  if  one  eye  only  is  affected. 

1.  ACUTE  INFLAMMATOKY  GLATJCOMA  is  gene- 
-  rally  sudden  iu  its  attack,  occurring  usually  in  eyes  which 
have  had  premonitory  symptoms,  though  they  may  not 
■  have  been  appreciated  by  the  patient ;  or  it  may  super- 
vene on  the  simple  form  of  the  disease,  the  chronic 
glaucoma  rapidly  and  suddenly  assuming  the  acute  m- 
Hammatory  type. 

Symptoms. — The  eye  exhibits  all  the  external  mani- 
festations of  great  internal  congestion  and  acute  inflam- 
matory action.  There  is  distension  of  the  ciliary  vessels, 
both  of  the  viens  which  emerge  through  the  sclerotic  in 
front  of  the  insertion  of  the  recti,  and  of  the  zone  of 
arteries  around  the  cornea ;  occasionally  there  is  also 
chemosis  of  the  conjunctiva.  The  anterior  chamber  is 
diminished  in  size,  sometimes  to  such  a  degree  as  to 
bring  the  iris  almost  into  contact  with  the  cornea ;  the 
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pupil  is  dilated  and  either  very  sluggish  or  completely 
inactive.  The  jDatient  sees  rainbows  or  halos  of  bright- 
coloured  light  around  the  candle  or  gaslights.  The 
field  of  vision  is  diminished,  or  parts  of  it  are  obliterated. 
The  sight  is  greatly  impaired,  and  is  rapidly  getting 
worse ;  in  a  few  hours  it  may  be  so  reduced  as  to  be 
able  only  to  distinguish  No.  XX.  or  to  count  fingers. 
The  tension  of  the  globe  is  increased  from  T  1  to  T  3,  or 
stony  hardness.  The  pain  is  usually  most  severe,  often- 
times of  an  almost  maddening  character.  There  is  a 
sense  of  aching  and  tightness  of  the  globe,  with  pain 
extending  around  the  orbit,  along  the  side  of  the  head, 
and  down  the  nose,  but  the  most  acute  agony  is  often 
referred  to  the  back  of  the  head.  This  is  usually  accom- 
panied with  severe  vomiting,  so  as  to  give  to  the 
symptoms  an  aspect  of  a  bad  bilious  attack,  for  which, 
indeed,  it  is  unfortunately  too  often  mistaken. 

Examined  with  the  Ophthalvioscofe  the  vitreous  may 
be  so  turbid  as  to  prevent  the  fundus  from  being  seen ; 
but  if  the  humours  are  still  sufficiently  clear,  there 
will  be  found  cupping  of  the  optic  nerve ;  jDulsation 
of  the  retinal  arteries,  either  spontaneous,  or  produced 
by  the  slightest  pressure  on  the  globe ;  and  a  dilated 
and  tortuous  condition  of  the  retinal  veins.  Small 
blood  spots  will  be  often  seen  scattered  at  different 
parts  of  the  retina.  They  are  the  result  of  capillary 
hasmorrhages,  which  take  place  in  most  cases  of  the 
acute,  and  in  many  of  the  chronic  glaucoma.  Filmy 
blood  clots  are  also  often  found  in  the  vitreons. 

The  Characteristics  of  a  Grlaueomatous  Cup. — 
The  glaucomatous  cup  involves  the  whole  ojDtic  disc  : 
its  margin  is  abrupt,  sharp,  and  sometimes  excavated, 
overlapping  the  cup,  and  the  vessels  as  they  curl  over  its 
edge  appear  to  be  either  interrupted  or  distorted.  If  the 
excavation  is  dee]),  the  continuity  of  the  vessels,  as  they 
ascend  the  side  of  the  cup  and  mount  over  its  edge, 
seems  to  be  lost,  and  the  vessels  look  as  if  they  were  in- 
terrupted or  broken  in  their  course  ;  whilst  if  the  cupping 
of  the  nerve  is  shalloiv  the  vessels  appear  bent  or  dis- 
torted as  they  pass  over  its  edge.  The  optic  disc  is 
encircled  by  a  light- coloured  zone.  This  is  caused  by  the 
edge  of  the  sclerotic  ring  shining  through  a  rim  of  atro- 
phied choroid,  and  it  is  best  seen  in  those  cases  where  the 
excavation  is  deepest.  The  central  portion  of  the  papilla 
has  often  a  peculiar  bluish-grey  tinge  wliich  increases  in 
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intensity  towards  the  circumference  of  trie  nerve.  So 
deceptive  is  the  appearance  of  a  deeply  excavated  nerve 
that  it  resembles  more  the  prominence  of  a  sphere  than 
the  hollow  of  a  cup.  The  glaucomatous  excavation  is 
perfectly  distinct  from  what  is  termed  the  idhysiological 
I  cup. 

The  physiological  cup  is  simply  a  shallow  depres- 
1  sion  confined  to  the  centre  of  the  optic  disc,  in  the  site 
'  where  the  i-etinal  vessels  pass ;  it  looks  white  and  glisten- 
;  ing,  and  its  sides  are  usually  bevelled  or  sloping ;  it 
varies  greatly  in  size,  but  it  is  surrounded  by  healthy 
looking  nerve  structure ;  it  is  congenital,  and  has  no  un- 
favourable omen.    In  addition  to  these  two,  there  is  a 
third  form  of  excavation  of  the  disc  produced  by  atrophy 
'  of  the  optic  nerve.    (See  Atkopuy  of  Optic  jSTehve.) 

Two  modifications  of  this  acute  form  of  glaucoma  should 
be  noticed.  A  subacute  in  which  all  the  symptoms  are 
■  diminished  in  intensity ;  and  a  liamorrliagia  form  in 
which  there  is  a  peculiar  tendency  to  retinal  hsemori'hages, 
:  and  in  which  bleeding  between  the  choroid  and  retina  will 
sometimes  occur  immediately  the  tension  of  the  globe  is 
relieved  by  iridectomy. 

Results  of  Acute  Glaucoma. — The  vision  may  be 
reduced  to  a  mere  perception  of  large  objects  in  a  few 
days,  or,  in  very  acute  cases,  as  in  the  ''  Glaucoma  ful- 
miuans"  of  Graefe,*  in  even  a  few  hours.  If  the  acute 
:  symptoms  subside,  and  some  of  the  lost  sight  is  regained, 
•  the  eye  is  stdl  left  in  a  very  unhealthy  and  unsatisfactory 
state.  The  sight  remains  impaired,  the  tension  of  the 
globe  will  generally  continue  too  great,  and  there  is  a  pro- 
bability, amounting  almost  to  a  certainty,  that  the  eye 
will  sooner  or  later  be  subjected  to  another  attack  which 
will  still  f ui'ther  damage  the  sight,  if  it  does  not  altogetlicr 
destroy  it.  After  one  or  more  of  these  acute  attacks,  the 
eye  will  drift  into  the  state  of  hopeless  blindness  which 
has  been  described  as  glaucoma  ahsolutum.  This  is,  in 
fact,  the  last  stage  of  the  disease,  when  the  eye  is  irre- 
mediably blind,  and  when  all  hope  of  benefit  from  treat- 
ment has  passed.  The  globe  is  of  stony  hardness,  the 
pupil  widely  dilated,  and  often  irregularly  so  ;  the  anterior 
chamber  is  so  shallow  that  the  iris  is  almost  in  contact 
with  the  cornea,  which  is  ancesthetic  and  dull  in  ajjpear- 
auce,  having  lost  much  of  its  normal  lustre.  The  hunaours 
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are  turbid,  so  that  tlie  fundus  cannot  be  seen  ;  and  it  may 
be  that  the  lens  is  also  cataractous.  But,  in  addition,  the 
eye  is  often  subject  to  severe  pain,  which  is  either  constant 
or  so  frequently  recurring  as  to  destroy  sleep  and  impair 
health.  The  suffering  may  be  due  either  to  a  repetition 
oftheacxite  inflammatory  attacks,  which  continue  even 
though  the  eye  is  lost ;  or  to  the  irritation  which  is  excited 
by  degenerative  changes  taking  place  in  the  tissues  with- 
in the  globe. 

Treatment. — "For  the  acute  inflammatory  glaucoma 
there  is  but  one  plan  of  treatment  which  holds  out  the 
promise  of  regaining  mirch  of  the  lost  sight,  and  at  the 
same  time  of  relieving  pain,  and  that  is  iridectomy.  The 
results  of  this  operation  in  acute  glaucoma  have  been 
most  brilliant;  its  curative  effect  is  now  an  established 
fact,  and  cannot  be  controverted  by  ignorance  or  preju- 
dice. I  prefer  iridectomy  to  sclerotomy  in  acute  glaucoma. 

To  Von  Graefe  is  to  be  ascribed  the  honour  of  having 
originated  the  operation,  and  the  thanks  of  all  who  are 
benefited  by  it  are  due  to  him.  The  effect  of  iridectomy 
is  to  relieve  tension,  and  the  symptoms  which  are  de- 
pendent on  it  at  once  begin  to  subside.  The  operation 
should  be  performed  as  soon  as  possible  after  the  acute 
symptoms  have  set  in,  as  every  hour  tends  to  diminish 
the  chances  of  recovery. 

For  the  eye  which  has  been  lost  by  glaucoma,  and  con- 
tinues painful,  or  is  liable  to  frequent  recurrence  of  in- 
flammation, the  best  treatment  is  excision.  Tlie  operation 
of  iridectomy  in  such  cases  generally  fails  to  give  rehef. 

2.  CHRONIC,  or  SIMPLE  GLAUCOMA.— The  pro- 
gress of  this  disease  is  usually  unaccompanied  by  pain. 
It  may  involve  one  or  both  eyes ;  but  when  both  are 
affected,  it  is  generally  more  advanced  in  one  eye  than  in 
the  other.  The  vision  gradually  fades,  and  there  are 
occasional  obscurations  in  which  the  dimness  is  greatly 
increased — in  some  cases  almost  to  darkness ;  but  after  a 
varying  time  the  sight  is  regained.  The  patient  sees 
rainbows  or  halos  of  coloured  light  around  the  candles. 
The  pupil  is  sluggish  and  more  dilated  than  normal.  The 
anterior  chamlDcr  becomes  shallow,  and  the  humours 
turbid.  The  tension  of  the  eye  is  increased ;  and  the  field 
of  vision  is  contracted,  or  in  parts  lost.  These  symptoms 
may  steadily  progress,  with  occasional  remissions  or  ex- 
acerbations, until  all  sight  is  extinguished.  Frequently, 
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i.  owever,  an  acute  attack  supervenes,  and  all  the  symptoms 
v/hicli  characterize  the  acute  inflammatory  glaucoma  are 
i:t  once  developed. 

Examined  with  the  Ophthalmoscope  the  same 
i[.ppearances  are  presented  which  were  mentioned  in  the^ 
eection  on  Acute  G-laucoma,  page  1 20— viz.,  cupping  of 
iihe  optic  disc  with  pulsation  of  the  retinal  arteries,  either 
ipontaueous  or  produced  under  the  slightest  pressure  of 
!ihe  fingers  on  the  globe ;  undue  fulness  of  the  retinal 
•i.'eins ;  turbidity  of  the  vitreous,  and  occasionally  small 
'sxtravasations  of  blood  on  the  retina. 

Treatment. — -Iridectomy  affords  the  best  chance  for 
Lhe  eye;  but  the  results  of  this  operation  in  the  chronic 
•nr  simple  glaucoma  are  not  nearly  so  favourable  as  when 
performed  for  the  acute  form  of  this  disease.  It  will 
.generally  arrest  the  progress,  and  retain  for  the  patient 
tbhe  vision  he  still  has,  but  it  will  often  fail  to  bring  back 
tbhe  sight  which  has  been  lost.  Still,  so  long  as  the  eyes 
loossess  perception  of  light,  it  is  worth  performing  iridec- 
■,omy,  as  the  results  of  the  operation  will  often  far  exceed 
tbhe  expectations,  and  especially  if  the  disease  has  been  of 
s'^hort  duration.  In  some  cases  which  have  been  under 
imy  care,  where  the  vision  was  so  reduced  that  the  patients 
ojould  only  count  fingers,  I  have  been  gratified  by  such  a 
rt'estoration  after  the  operation  as  has  enabled  them  to 
ivead  fair-sized  type,  such  as  from  No.  6  to  'No.  10  of 
JFaeger. 

For  medicinal  treatment,  the  gutta3  eserii©  (F.  18) 
s?hould  be  dropped  twice  daily  into  the  eye,  and  the  pil. 
J3oda3  arseniatis  may  be  given  twice  daily.  When  there 
iis  pain  in  or  about  the  eye  the  croton  chloral  (F.  78,  110) 
imay  be  given  every  one  or  two  hours  until  relieved,  but 
ffor  three  doses  only. 

The  cases  of  chronic  glaucoma  which  hold  out  the  best 
ipromise  of  success  are  those  in  which  the  field  of  vision  is 
sstdl  entire,  and  where  the  disease  has  not  continued  long 
oenough  to  produce  severe  atrophic  changes  in  the  optic 
merve  and  retina. 

3.  INTERMITTENT  GLAUCOMA.  —The  symptoms  in 
tthis  form  of  the  disease  are  not  continuous  ;  they  last  for 
aa  variable  time,  and  then  there  is  a  distinct  intermission, 
aau  interval  of  freedom  from  the  glaucoma,  with  a  restora- 
ttion  of  sight  which  may  be  nearly,  if  not  quite,  equal  to 
tthat  enjoyed  previous  to  the  attack.     After  a  short 
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respite,  tlie  glaucomatous  symptoms  recur,  and  again 
recede  in  a  similar  manner.  In  the  intervals  the  patient 
may  be  able  to  read  No.  1  of  Jaeger's  test  types  and  to 
see  distant  objects  well,  but  if  the  field  of  vision  be  care- 
fully taken,  it  will  generally  be  found  to  be  more  or  less 
contracted,  and  this  contraction  is  likely  to  increase 
with  the  recurrences  of  the  glaucoma.  In  these  cases 
there  is  usually  one  of  the  glaucomatous  symptoms 
specially  pronounced,  and  which  forms  the  predominant 
feature  during  the  attack.  In  some  patients  the  pro- 
minent symptom  is  the  temporary  obscuration  of  sight, 
which  may  vary  from  great  dimness  to  periods  of  almost 
complete  darkness; — in  others  there  is  only  an  indis- 
tinctness of  vision,  but  with  marked  halos  around  lights, 
and  with  some  pain  in  the  eye ; — in  all  there  is  an  in- 
crease of  tension  during  the  attack. 

These  recurrences  and  intermissions  may  extend  over 
many  months,  or  even  beyond  a  year ;  but  my  experience 
is  that  sooner  or  later  they  will  be  followed  by  an  acute 
attack  of  glaucoma,  which,  if  not  arrested  in  time,  will 
destroy  sight. 

Treatment. — "When  the  glaucomatous  symptoms  are 
not  very  marked,  and  the  recurrences  are  at  long  in- 
tervals, we  may  faiidy  try  the  effects  of  drugs.  The 
guttte  eserias  (F.  18)  may  be  dropped  three  times  daily 
into  the  eye,  and  the  succus  conii  may  be  given  in  doses 
of  from  half  a  di'achm  to  a  drachm,  combined  with  half- 
drachm  doses  of  the  tincture  of  yellow  cinchona  two  or 
three  times  a  day.  I  have  frequently  found  this  treat- 
ment beneficial. 

In  addition,  all  reading  and  close  application  of  the 
eyes  should  be  avoided.  If,  however,  the  symptoms  of 
glaucoma  are  pronounced,  and  the  attacks  frequent,  1 
would  strongly  urge  an  iridectomy,  and  without  delay. 
The  fact  that  the  patient  can  see  well  during  the  in- 
tervals is  no  argument  against  the  operation :  the  acute 
attack  in  which  these  intermittent  glaucomas  usually 
culminate  may  be  close  at  hand. 

4  CONSECUTIVE,  or  SECONDARY  GLAITCOMA, 

may  complicate  many  of  the  diseases  and  injuries  of  the 
eye.  It  may  follow  a  perforating  wound  in  which  the  lens 
has  been  injured ;  or  it  may  come  on  after  a  needle  ojDcration 
for  cataract  or  for  opaque  capsule  ;  or  after  a  dislocation 
of  the  lens  into  the  anterior  or  vitreous  chambers.    It  is 
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tthen  liuown'as  traumatic  glaucoma.  Secondary  glaucoma 
iis  also  occasionally  met  with  in  cases  of  iritis  and  irido- 
oclioroiditis,  iu  staphyloma,  in  sympathetic  ophthalmia, 
aand  in  some  forms  of  deep  iilceration  of  the  cornea. 
^Whenever  it  occurs,  it  must  always  be  regarded  as  a  grave 
.^symptom. 

Treatment— In  those  cases  where  the  increased  teu- 
-sion  of  the  globe  is  dependent  on  removable  causes,  the 
^source  of  the  irritation  should  be  taken  away.  Where  a 
wounded  or  broken-up  lens  is  pressing  upon  the  iris.  and 
..exciting  glaucomatous  symptoms,  it  should  be  either 
ssucked  out  with  a  syringe,  or  removed  by  linear  extrac- 
ttion.  When  a  dislocated^lens  is  the  cause  of  irritation,  it 
jshould  be  extracted.  In  cases  of  increased  tension  after 
ccapsular  operations,  paracentesis  of  the  cornea  will  geue- 
rrally  alFord  rehef.  The  same  operation  may  be  also  tried 
\when  glaucomatous  symptoms  are  associated  with  deep 
I  ulceration  of  the  cornea;  but  should  it  fail  to  diminish 
tthe  tension,  a  portion  of  the  iris  should  be  excised  by 
iiridectomy,  or  Samesch's  operation  be  performed.  In 
iiritis,  or  irido-clioroiditis  with  increased  tension  of  the 
iglobe,  iridectomy  should  be  performed. 

The  following  are  occasional  complications  of  glaucoma 
mhich  raise  difiicult  questions  of  treatment : — 

1.  Glaucoma  recurring  in  an  eye  in  which  an 
iiridectomy  has  been  already  performed. — The 
I  choice  rests  between  performing  sclerotomy  and  the 
1  making  another  iridectomy  in  the  opposite  direction. 
With  my  present  experience,  I  am  in  favour  of  another 
iiridectomy  in  preference  to  sclerotomy.  I  have  had  good 
1  results  from  a  second  iridectomy. 

2.  Glaucoma  recurring  in  an  eye  in  which  an 
iiridectomy  had  been  previously  performed,  but 
'With  the  lens  now  cataractous. — If  there  is  still 
!  some  sight  in  the  eye,  the  best  treatment  is  to  extract  the 
liens,  making  the  section  with  a  narrow  Graefe's  knife.  Tiae 
]  prospect  of  success  is  not  good,  but  it  affords  the  best  chance. 

3.  Glaucoma  coming  on  in  an  eye  in  which 
t  there  is  an  advancing  but  still  an  immature 
(cataract. — The  glaucoma  is  ])robably  due  to  a  swelling 
liens  pressing  against  the  posterior  surface  of  the  iris.  I 
■■would  first  make  a  large  iridectomy;  it  is  an  operation  I 
'  have  performed  in  such  cases  and  with  success.  If  the 
■  tension  should  I'ecur,  or  the  operation  should  fail  to  relieve 

the  tension,  I  would  extract  the  lens. 
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PATHOLOGY  OF  GLAUCOMA.— In  order  that  the 
student  may  understand  the  theories  of  the  causation  of 
glaucoma,  it  is  essential  that  he  should  clearly  appreciate 
the  relations  of  the  structures  near  the  angle  of  the 
anterior  chamber.  The  following  description  of  the  parts 
in  that  locality  is  taken  from  "  Quain's  Anatomy,"  ninth 
edition,  vol.  ii.  p.  397 : — 

"The  membrane  of  Dcsccmet  or  Demonrs  (postori.ji-  clastic 
lamma,  Bowraau),  uot  very  cloaoly  imited  witli  tUe  flbrous  part  of 
the  coruea,  is  ti-auspavcnt  and  glossy  in  appearance.  It  is  linu  and 
structureless,  but  very  elastic.  ...  In  tliiclcness  it  varies  from  3,>,5 
tO  ifnWof  au  inch.  It  is  lined  uext  the  anterior  chamber  with  an 
epithelium,  winch  resembles  that  on  serous  membranes,  consistint' 
of  a  single  layer  of  flattened  polygonal  cells  with  distinct  nuclei. 

At  its  circiimferenco  the  membrane  breaks  up  into  bundles  of 
fibres,  which  are  partly  continued  into  the  front  of  the  iris,  forming 
the  ''pillars  of  the  iris,"  and  partly  into  the  fore  part  of  the  choroid 
and  sclerotic  coats.  To  these  festoon-like  processes  passing  between 
the  iris  and  posterior  part  of  the  coruea  at  its  junction  with  the 
sclerotic,  and  which  are  very  much  more  marked  in  the  eyes  of  the 
sheep  aud  the  ox  than  in  the  human  eye,  the  name  Urjamentvm 
peciinatumiridis  was  given  by  Iluock.  The  processes  iu  questioii 
are  covered  with  epithelioid  cells,  continued  from  Descemet's  mem- 
brane, but  these  cells  do  not  stretch  across  the  iiiieriah  between  the 
processes,  so  that  the  cavity  of  the  aqueous  chamber  is  prolonged 
into,  and  freely  communicates  with,  cavernous  spaces  (spaces  of 
Fonlmm)  iu  the  tissue  between  the  processes.  A  similar,  but  rather 
larger,  space  is  found  slightly  anterior  to  these  iu  the  substance  of 
the  sclerotic,  close  to  its  junction  with  the  cornea.  This,  which  is 
elliptical  iu  section,  is  laiowu  as  the  sinm  circularis  iridis,  or  canal 
of  Schlemm.  According  to  Schwalbe,  the  canal  of  Schlemm  com- 
municates through  the  other  spaces  with  the  aqueous  chamber  of  the 
eye." 

Cili8,ry  muscle.—"  At  the  anterior  part  of  the  choroid,  between  it 
and  the  sclerotic,  is  a  zone  of  pilaiu  muscular  tissue,  the  ciliary 
muscle  of  Bowman.  It  arises  by  a  thin  tendon  from  the  fore  part 
of  the  sclerotic  close  to  the  cornea,  between  the  canal  of  Schlemm 
and  the  spaces  of  Fontau.a,  and  its  fibres,  spreading  out,  are  directed 
backwards  to  be  inserted  into  the  choroid  opposite  to  the  ciliary 
processes,  and  partly  further  back.  Near  their  insertion  the  fibres 
pass  equatorially  and  inter-cross,  so  as  to  foiiu  peculiar  stellate 
figures.  According  to  Waldeyer,  a  small  portion,  the  outennost,  is 
sometimes  inserted  into  the  sclerotic  coat.  These  autero-poste- 
rior,  or  mcrklional  and  radiating Jihrcs,  pass  at  the  side  nest  the 
iris  into  a  ring  of  fibres,  which  have  a  circular  course  around  the 
insertiou  of  the  iris.  This  set  fonns  the  circular  ciUanj  muscle  of 
H.  Muller.  This  circular  muscle  is  much  developed  in  hyperme- 
tropic ej'es,  but  is  atrophied,  or  may  even,  it  is  said,  be  absent  iu 
myopic  (Iv.anoff).  The  ciliai-y  muscle,  at  least  its  inner  part,  was 
formerly  described  as  the  ciliary  ligammt.  In  birds  the  ciliary 
muscle  is  composed  of  cross-striped  muscular  fibres." 
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All  the  symptoms  of  glaucoma  arise  from  an  iucreased 
intra-ocular  pressure  due  to  an  excess  of  the  fluids  within 
the  eye.  This  excess  may  be  caused  by  an  over-secretion 
of  the  fluids,  or  by  some  obstruction  to  the  natural  out- 
flow of  the  fluids  from  the  eye ;  or  possibly  both  these 
causes  may  act  together  in  producing  an  increase  ot  the 
tension  of  the  globe.  The  normal  exit  of  the  fluids  pro- 
bably takes  place  in  the  corneo-iridian  angle  of  the 
anterior  chamber,  through  the  spaces  of  Fontana  and 
Schlemm's  canal,  and  in  the  healthy  eye  an  exosmose  of 
the  fluids  from  within  the  eye  is  constantly  going  on,  and 
by  it  the  proper  tension  of  the  globe  is  regulated.  If 
from  any  cause  there  is  a  narrowing,  or  an  obliteration,  of 
this  angle,  the  balance  between  the  secretion  and  excre- 
tion of  "the  fluids  is  disturbed,  and  the  tension  of  the 
globe  is  increased.  It  is  probable  that  in  the  cases  of  acute 
glaucoma  which  have  come  on  suddenly,  and  have  been 
apparently  induced  by  some  mental  disturbance  such  as 
anxiety,  great  sorrow,  or  fright,  that  the  exosmotic  area 
at  the  angle  of  the  anterior  chamber  had  been  previously 
narrowed",  or  partially  obliterated  by  some  structural 
change,  but  not  of  sufficient  extent  to  produce  deflnite 
symptoms.  In  such  cases  the  mental  shock  uiay  have 
caused  through  the  vaso-motor  nerves  a  sudden  increased 
intra-ocular  blood  pressure,  and  a  consequent  oyer-seore- 
tion  of  fluid  within  the  eye  :  the  area  of  excretion  being 
blocked,  rapid  glaucomatous  tension  has  come  on,  and 
with  it  the  usual  symptoms  of  an  attack  of  acute  glau- 
coma have  been  manifested. 

Mr.  Brailey  has  kindly  given  me  the  following  notes  of 
his  views  of  glaucoma  : — "  Glaucoma  is  due  to  an  increase 
in  the  contents  of  the  globe,  which  increase  is  usually  in 
the  vitreous  chamber.  The  vitreous  body  is  itself  larger  by 
an  increase  of  the  fluid  in  its  meshes,  and  contains  more  cell 
elements  thau  normal.  It  pushes  back  the  lamina  cribrosa, 
causing  absorption  of  the  overlying  nerve  fibres,  and  pres- 
ses forwards  the  lens  together  with  the  ciliary  processes 
and  base  of  the  iris.  Should  this  last  be  so  far  advanced  as 
to  touch  the  meshwork  of  the  Hgamentum  pectinatum,  it 
closes  like  a  valve  all  access  to  Schlemm's  canal,  and 
prevents  the  outflow  of  the  ocular  fluids  by  this  channel. 
Thus  the  tension  is  augmented  by  this  obstruction, 
whereas  it  was  in  the  first  place  due  to  increased  secretion 
of  the  intra-ocular  fluids,  such  being  due  almost  entirely 
to  increased  activity  of  the  pigment  epithelium  cells  of  the 
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ciliary  body.  Tliis  increased  activity  of  secretion  is  due  to 
an  alfection  of  the  fifth  nerve,  and  is  frequently  associated 
with  neuralgia  of  some  of  its  branches.  This  neurosis  is 
attended  with  atrophy  and  formation  of  connective  tissue 
in  the  ciliary  body,  iris  and  optic  nerve. 

"  Secondary  glaucomas  are  mainly  due  to  obstruction, 
and  may  depend  on  prolapse  of  the  iris  against  the  cornea, 
as  after  perforating  ulcers  ;  or  on  exclusion  of  the  pupil, 
or  on  swelling  of  the  lens,  as  after  wounds. 

"  Intermittent  glaucomas  are  due  to  hyper-secretion 
alone. 

"  In  glaucoma  absolutum  the  changes  began  in  hyper- 
secretion and  ended  in  obstruction  as  above  explained." 

Dr.  Priestley  Smith's  opinions  on  glaucoma  are  em- 
bodied in  the  following  notes  which  he  has  kindly  given 
me  : — "  Glaucoma  is  the  expression  of  obstructed  filtration 
of  fluid  from  the  eye.  The  obstruction  differs  in  different 
forms  of  the  disease  : — Primary  Glaucoma. — The  imme- 
diate local  cause  is  pressure  of  the  ciliary  processes  against 
the  base  of  the  iris,  and  consequent  compression  of  the 
angle  of  the  anterior  chamber.  Any  condition  which  brings 
the  processes  and  the  margin  of  the  lens  too  near  together 
constitutes  a  lialility  to  glaucoma  ;  any  condition  which 
brings  them  into  close  contact,  and  pushes  the  pro- 
cesses forwards  induces  the  glaucomatous  attack.  The 
healthy  lens  continually  increases  in  size  with  the  advance 
of  life,  encroaching  on  the  space  which,  separates  it  from 
the  processes,  and  on  the  aqueous  chamber:  hence  the 
increasing  liability  to  glaucoma  with  advancing  age. 
Chronic  glaucoma  depends  chiefly  upon  structural  dispro- 
portions, e.g.,  a  too  large  lens,  or  a  too  small  globe.  Acute 
glaucoma  depends  chiefly  upon  swelling  of  the  dliary 
processes,  and  is  excited  by  nervous  and  vascular  disturb- 
ances of  various  kinds.  When  the  angle  of  the  anterior 
chamber  is  already  dangerously  narrow,  dilatation  of  the 
pupil,  by  thickening  the  iris,  may  at  once  occlude  it; 
when  such  occlusion  is  recent,  contraction  of  the  pupil, 
by  thinning  the  iris,  may  relieve  it.  Secondary  glaucoma. 
The  obstruction  arises  in  various  ways,  but  results  in  all 
cases  in  impaired  filtration  through  the  angle  of  the 
anterior  chamber." 

Sclerotomy. — This  operation  was  originated  by  Dr. 
De  Wecker,  of  Paris,  as  a  substitute  for  iridectomy 
for  the  relief  of  glaucoma.    He  performs  the  operation  as 
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t.  follows :— The  lids  being  separated  by  a  spring  speculuni, 
:and  the  eye  steadied  with  a  pair  of  forceps,  "a  Graefe's 
.cataract  knife  should  penetrate  the  sclerotic  very  pre- 
.cisely  at  a  distance  of  one  ndlUmetre  from  the  clear 
.cornea,  and  then,  the  blade  being  held  perfectly  parallel 
•to  the  plane  of  the  iris,  it  should  be  passed  very  slowly  in 
!  front  of  the  latter,  so  that  the  counterpuucture  may  fall 
:also  exactly  at  a  distance  of  one  millimetre  from  the 
1  internal  border  of  the  cornea.    If  the  blade  be  not  held 
.quite  parallel  with  the  plane  of  the  iris,  there  is  danger 
I  that  it  may  pass  through  the  cornea,  and  that  the  scle- 
irotomy  may  be  but  half  performed;  or,  if  it  be  directed 
I  too  deeply,  it  may  come  out  through  the  sclerotic  at  an 
(exaggerated  distance  from  the  cornea,  may  wound  the 
i  ciliary  body,  and  may  provoke  troublesome  ha3morrhage 
and  irritative  symptoms  of  an  alarming  kind.    A  com- 
plete curative  effect  should  not  be  expected  from  scle- 
rotomy unless  it  is  performed  strictly  lege  art  is ;  and, 
in  order  that  this  may  be,  it  is  necessary  that  the 
operator  should  have  the  proceeding  at  his  fingers'  ends. 
The  section  ahould  be  made  by  slow  sawing  movements, 
leaving  exactly  one-third  of  the  flap  undivided."  He 
further  says:  "I  do  not  confine  myself  strictly  to  the 
formation  of  a  flap  two  millimetres  high,  of  which  the 
middle  third  is  left  undivided,  but,  especially  if  the  depth 
of  the  anterior  chamber  permit  it,  I  form  a  flap  of  from 
three  to  four  millimetres  high."* 

The  results  of  my  experience  of  sclerotomy  are,  that  it 
is  a  useful  ojDeratiou. 

1.  In  glaucoma  occiarring  in  eyes  from  which  the  lena 
has  been  removed. 

2.  In  the  late  stage  of  sympathetic  ophthalmia  where 
there  is  tension  and  pain. 

3.  In  cases  oL'  hasmorrhagic  glaucoma. 

4.  In  glaucoma  occurring  in  eyes  with  a  very  high 
degree  of  myopia. 

For  the  acute  glaucoma  I  much  pi-efer  iridectomy ;  and 
in  chronic  glaucoma  I  think  iridectomy  affords  a  better 
prospect  of  arresting  the  disease  than  sclerotomy. 

To  Ascertain  the  Tension  of  the  Globe  the  patient 
should  be  told  to  gently  close  his  eyes  and  look  down- 
wards whilst  the  surgeon  places  his  two  forefingers  on  the 

*  Abstract  from  a  Paper  on  Sclerotomy,  by  De  Wecker,  British 
Medical  Jmmal,  Nov.  22,  1879. 
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upper  part  of  the  eye,  and  by  an  alternating  pressure 
with  first  one  finger  and  then  the  other,  as  if  feeling  for 
fluctuation,  he  determines  the  degree  of  tightness  of  the 
globe.  The  tension  of  eyes  varies  considerably  in  different 
patients  even  in  health;  it  is  well,  therefore,  when  de- 
ciding on  the  degree  of  tension  of  a  diseased  eye,  to 
examine  also  the  sound  one  so  as  to  compare  the  two, 
as  their  normal  condition  may  be  either  sHghtly  above 
or  below  the  usual  standard  of  tightness. 

The  following  symbols  were  suggested  by  Mr.  Bowman, 
in  the  British  MedicalJournal,  October  11,  1862,  for  re- 
cording accurately  the  varying  degrees  of  increase  and 
diminution  of  tension : 

"  T  represents  tension  ('  t'  being  commonly  used  for 
'tangent,'  the  capital  T  is  to  be  preferred)  :  Tn,  tension 
normal.  The  interrogative,  ?  marks  a  cZo^Z/f,  which  in 
such  matters  we  must  often  be  content  with.  The 
numerals  following  the  letter  T  on  the  same  line  indicate 
the  degree  of  increased  tension ;  or,  if  the  T  be  preceded 
by  —  of  diminished  tension,  as  further  explained  below. 
Thus :  ,  ^ 

"  T  3.  Third  degree,  or  extreme  tension.  The  fingers 
cannot  dimple  the  eye  by  firm  pressure. 

"T2,  Second  degree,  or  considerable  tension.  The 
fingers  can  slightly  impress  the  coats. 

"Tl.  First  degree.  Slight  but  positive  increase  of 
tension. 

"  T  ]  ?  Doubtful  if  tension  increased. 
"  Tn.  Tension  normal. 

"—TIP  Doubtful  if  tension  be  less  than  natural. 

" —  T  1.  First  degree  of  reduced  tension.  Slight  but 
positive  reduction  of  tension. 

" —  T  2  )  Successive  degrees  of  reduced  tension,  short 

«' —  T  3  S  of  such  considerable  softness  of  the  eye  as 
allows  the  finger  to  sink  in  the  coats.  It  is  less  easy  to 
define  these  by  words." 

TREMULOUS  IBIS— Iridodonesis— are  terms  ap- 
plied to  an  iris  which  trembles  and  vibrates  with  each 
movement  of  the  eye.  It  is  most  frequently  caused  by  the 
loss  of  the  lens,  and  is  thus  occasionally  seen  after  the  ex- 
traction of  cataract,  or  it  may  be  produced  by  a  partial 
or  complete  dislocation  of  the  lens  either  into  the  anterior 
chamber  or  vitreous.  The  iris  is  also  generally  tremulous 
in  o?,ses  of  hydrophthalmos,  owing  to  the  loss  of  support 
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lo£  the  lens  from  an  increase  in  the  size  of  the  posterior 
s aqueous  chamber,  and  a  stretching  of  the  suspensory 
1  ligament. 

COLOBOMA  OF  THE  IRIS  is  a  congenital  deficiency 
lof  a  portion  of  the  iris,  caused  Ly  an  arrest  of  develop- 
:ment  in  eai-ly  fcetal  life.  It  usually  occurs  in  the  lower 
ipart  of  the  iris,  and  is  associated  with  a  similar  defect  in 
'.the  choroid.'  A  case  is  reported  by  Mr.  Hulke,*  in  which 
t  there  was  a  coloboma  of  the  iris,  choroid,  retina,  and 
I  optic  nerve-sheath.  Coloboma  of  the  iris  most  frequently 
I  occurs  in  both  eyes,  but  it  is  not  uncommon  to  find  only 
Lone  eye  affected.  It  is  occasionally  associated  with 
I  microphthalmos  or  congenitally  stunted  eyes.  Mr.  White 
(.Cooper  has  related  the  history  of  three  children  out  of  a 
ffamily  of  seven,  each  of  whom  was  afflicted  with  microjih- 
tthalmos  and  coloboma  of  the  iris  in  both  eyes.t 


DISEASES  OF  THE  VITREOUS  HUMOUE. 

HYAIjITIS,  or  inflammation  of  the  vitreous  rarely  oc- 
icurs  either  as  an  idiopathic  or  a  primary  affection.  It  is 
; usually  associated  either  with  disease  of  the  iris,  the 
ochoroid,  or  retina,  to  which  it  is  secondary.  It  may  be 
iinduced  by  an  injury,  and  especially  the  lodgment  of 
ca  foreign  body  in  the  vitreous  or  the  adjoining  ciliary 
iprocesses. 

The  inflammation  may  be  either  simple  or  suppurative. 

In  simple  hyalitis  there  is  a  diffused  haziness  of  the 
witreous,  with  hei-e  and  there  small  filmy  opacities.  These 
imay  be  caused  by  portions  of  the  connective  tissue  be- 
ccoming  opaque,  or  by  small  effusions  of  lymph  into  the 
witreous  fi'om  the  neighbouring  ciliary  processes.  When 
tthe  hyahtis  is  due  to  the  presence  of  a  foreign  body 
\within  the  eye,  large  masses  of  lymph  will  be  freqiiently 
sseen  behind  the  edge  of  the  lens  projecting  into  the 
witreous,  whilst  the  rest  of  its  sti-ucture  is  so  turbid  as  to 
oexclude  the  fundus  of  the  eye  from  ophthalmoscopic  view. 
Ilf  the  inflammation  is  long  continued,  the  vitreous  loses 
iits  consistency,  and  becomes  more  or  less  fluid  and  reduced 


*  Eoyal  London  Ophthalmic  Hospital  Reports,  vol.  iii.  p.  335. 
t  Ibid.,  vol.  i.  p.  110, 
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in  bulk.  With  this  diminution  of  volume,  detachment  of 
the  retina  and  shrinking  of  the  globe  are  apt  to  occur. 

Suppurative  hyalitis  is  met  with  in  ophthalmitis  and 
suppuration  of  the  globe.  The  effusion  of  pus  may  be 
often  seen  to  commence  in  the  ciliary  region  behmd  and 
to  one  side  of  the  lens,  but  it  soon  diffuses  itself  through- 
out the  whole  of  the  vitreous. 

Treatment. — As  hyalitis  is  seldom  a  primary  affection, 
the  treatment  for  it  will  be  found  under  the  heading  of 
the  diseases  to  which  it  is  secondary. 

MUSCiE  VOIilTANTES  ;  Opacities  of  the  Vitreous.— 
Opacities  of  the  vitreous,  the  result  of  disease,  must 
be  distinguished  from  the  motes  or  mnscas  volitantes, 
which  are  perfectly  compatible  with  healthy  eyes,  al- 
though they  are  the  source  of  much  anxiety,  and  even 
of  misery  to  the  patient.  Two  varieties  of  muscse— the 
transparent  and  the  opaque— are  commonly  met  with 
—and  they  occur  mostly  amongst  myopic  patients  ana 
those  who  use  their  eyes  much  for  fine  or  close  work.  _ 

The  transparent  muscse  are  best  seen  when  looking 
up  in  the  light,  or  against  a  white  surface  through  a  small 
aperture  in  a  card,  or  with  the  lids  partially  closed.  They 
consist  of  numerous  small  transparent  bead-like  bodies, 
some  of  them  hanging  together  in  rows  or  in  clusters, 
whilst  others  are  floating  as  isolated  circles  m  myriads 
before  the  eye.  They  do  not  obscure  vision,  as  every- 
thing is  seen  clearly  through  them,  or  by  their  side.  If 
the  eyes  are  suddenly  turned  upwards  and  then  fixed, 
they  will  be  observed  by  the  patient  to  float  slowly  down- 
wards, as  if  gravitating  to  the  fundus  of  the  globe,  iliey 
are  perfectly  innocuous,  and  merely  represent  the  corpus- 
cles of  the  vitreous  and  debris  of  cells,  which  m  certain 
lights  become  obvious  to  the  eye  m  which  they  exist,  i  he 
different  shapes  assumed  by  these  transparent  musca3  are 
caused  by  aggregations  of  the  corpuscles  either  into  groups 

or  strings.  i  •  i,  • 

Opaque  muscse.— The  second  form  of  mote,  wliicn  is 
often  complained  of,  consists  of  one  or  more  dark  spots  of 
different  fantastic  shapes,  which  are  constantly  floating 
before  the  field  of  vision,  and  shifting  with  the  movements 
of  the  eye.  They  will  appear  suddenly,  and  remain  tor 
years  without  increasing  or  diminishing,  or  without  the 
eye  becoming  in  any  other  way  affected.  They  will  also 
disappear  occasionally  for  months  or  longer,  and  then 
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•turu  up  again  m  their  old  familiar  form.    This,  perhaps, 
may  be  explained  by  supposing  that  the  ^ody  of  which 
•the  mote  is  composed  floated  oat  of,  and  was  tor  a  time 
accidentally  kept  from,  the  field  of  vision,  when,  again 
1  becoming  fVee.  it  reappeared.    The  cause  of  these  opaque 
.  musc^  it  is  difScult  to  ascertain.    They  may  be  the  debris 
;  of  cells  congregated  together,  or  opaque  detached  fi  amm^ts 
from  the  connective  tissue  of  the  vitreous,  or  a  little  of 
•  the  pigment  of  the  uvea  which  has  been  accidentally  de- 
tached from  the  cHiary  processes  and  worked  its  ^:'iy-^f^^ 
the  vitreous.    Bonders,  in  speaking  of  muscEe  vohtantes, 
savs  :   "  I  succeeded  in  finding,  on  microscopic  exami- 
nation, with  Professor  Jansen,  some,  and  subsequently 
with  Dr.  Doncan,  all  forms  in  the  vitreous  humoar  ot  the 
human  eye."    He  detected  "  pale  cells  and  debris  of  cells 
in  a  state  of  mucine-metamorphosis ;   fibres  furnished 
with  granules,  _  and  groups  of  granules  with  adherent 

granular  fibres."*  ,       ■■  ,  •  •      j>   ™  „ii 

Treatment.— Eest  the  eyes  by  abstaining  from  all 
close  work,  and  avoid  constantly  looking  for  the  musca3 
IE  in  brio-ht  lio-hts  they  become  visible  without  the  patient 
searchini  for  them,  he  should  be  provided  with  neutral- 
tint  or  dark  cobalt-blue  glasses.  Tonics  of  qumme  or 
iron  frequently  do  good  by  improving  the  health,  and 
rendering  the  eye  and  the  mind  of  the  sufferer  less  im- 
pressionable to  little  defects.  No  local  apphcations  will 
be  of  any  service  for  the  getting  rid  of  the  true  muscat 
volitantes.  The  patient  should  be  assured  that  they  are 
not  portentous  of  coming  blindness,  and  that  they  may 
continue  for  years  without  causing  any  more  than  their 
present  annoyance.  Muscce  must  not  be  confounded  with 
scotomata,  which  are  fixed  blind  spots  in  the  field  of  vision 
dependent  on  a  complete  loss  of  sensibility  of  a  portion  ot 
the  retina. 

OPACITIES  OF  THE  VITEEOTJS  are  a  frequent 
result  of  disease  of  the  iris,  choroid,  and  retina,  and 
especially  of  those  affections  which  have  a  syphilitic  origin. 
They  may  be  due  to  inflammatory  changes  in  the  cells  or 
connective  tissue  of  the  vitreous,  or  to  small  effusions  of 
lymph  or  to  extravasations  of  blood.    They  are  frequently 


»  Bonders  on  the  "Accommodation  and  Eefraction  of  the  Eye," 
Sydenham  Society,  p.  199. 
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associated  with  a  general  turbidity  of  tlie  vitreous,  but 
they  may  also  exist  in  large  numbers  when  that  stnic- 
ture  is  perfectly  trans^Darent,  so  that  with  the  aid  of  the 
ophthalmoscopic  mirror  these  opaqne  bodies  may  be  seen 
floating  in  a  perfectly  clear  medium.  The  opacities 
may  assume  a  variety  of  forms  resembling  either  grains 
of  soot,  dark  threads,  or  membranous  expansions.  When 
they  are  numerous,  there  is  tisnally  great  imjiairment 
of  vision;  but  this  is  often  as  much  due  to  the  disease 
which  has  led  to  their  formation  as  to  the  impedi- 
ment they  offer  to  the  passage  of  light  to  the  retina. 
Those  which  are  placed  deeply  in  the  vitreous  create 
the  most  confusion  by  throwing  their  shadows  on  to 
the  retina. 

Treatment. — Opacities  of  the  vitreous  must  be  treated 
by  attacking  the  disease  which  has  given  rise  to  them. 
Those  which  have  a  syphilitic  origin,  and  are  dependent 
on  small  plastic  effusions,  are  more  amenable  to  remedies 
than  any  of  the  other  forms.  For  the  filmy  opacities  due 
to  haamorrhage  nothing  can  be  done.  In  the  course  of 
time  they  will  shrink  considerably,  and  many  of  them 
will  disappear  from  the  field  of  vision.  The  dense  mem- 
branous opacities,  which  greatly  obstruct  vision  by  floating 
in  front  of  the  object,  Von  Graefe  treated  successfully  by 
dividing  with  a  fine  needle,  as  in  a  capsular  operation 
after  cataract. 

SPAEKIiING  SYNCHYSIS— ;S'yHc7i.7/sis  sdntUlans.— 
These  euphonious  titles  have  been  given  to  the  beautiful 
appearance  which  is  presented  by  sparkling  flakes  of 
cholesterine  floating  in  a  fluid  vitreous.  They  frequently 
abound  in  such  quantities  that  they  may  be  seen  to  descend 
in  a  perfect  shower  after  every  movement  of  the  eye.  With 
the  ophthalmoscope  the  crystals  of  cholesterine  look  like 
chips  of  gold  leaf,  and  make  the  vitreous  closely  resemble 
the  liqueur  called  gold-water.  The  cholesterine  is  pro- 
bably derived  from  blood,  which  at  some  distant  period 
had  been  effused  into  the  vitreous. 

riitriDITY  OF  THE  VITEEOTJS— SyjicZii/s^s— is  the 
beginning  of  the  end  of  many  of  the  diseases  of  the  eye 
which  lead  to  blindness.  It  may  be  due  to  ophthalmitis, 
or  to  inflammation  of  the  iris,  choroid,  or  retina.  It  is  one 
of  the  terminations  of  sympathetic  ophthalmia,  and  is  a 
frequent  result  of  injuries  of  the  eye  accompanied  with 
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,3ep  or  posterior  intra-ocular  lia3morrliage .     It  also 
-sually  occurs  in  hydrophtlialmos,  and  m  most  cases  ot 
eneral  staphylomatous  enlargement  of  tlie  globe.  In 
nany  diseases,  fluidity  of  the  vitreous  with  softenmg 
if  the  eye  follows  increased  tension:  it  is  so  m  sym- 
pathetic ophthalmia,  and  in  irido-choroiditis,  and  Ire- 
I  uently  also  in  glaucoma.    It  then  indicates  that  the 
Lisease  has  done  its  worst,  and  atrophy  of  the  tissues 
vathiu  the  eye  has  commenced.    A  fluid  vitreous  does 
■Lot  necessarily  imply  a  soft  eye;  the  globe  may  m 
.ertain  cases  be  of  its  normal  tension,  or  it  may  be  even 
glaucomatous  and  have  its  hardness  increased.    A  soft 
lye,  however,  usually  indicates  a  fluid  vitreous,  unless  the 
;iiminution  of  tension  has  been  caused  by  a  recent  escape 
,r)f  vitreous  from  an  injury.    Although  a  loss  of  con- 
ssistence  of  the  vitreous  is  commonly  produced  by  some 
imflammatory  disease,  yet  it  may  occur  in  eyes  which 
lhave  never  suffered  from  an  inflammatory  afi'ection  and 
wwhich  still  retain  very  fair  sight.    Such  eyes,  however, 
.are  prone  to  the  early  formation  of  cataract,  and  to 
detachment  of  the  retina.    This  fluid  state  of  the  vitreous 
iis  frequently  met  with  in  extreme  myopia  associated  with 
Uarge  posterior  staphyloma,  and  in  cases  of  cataract 
ecoming  on  in  young  people  without  any  assignable  cause, 
but  probably  due  to  defective  nutrition  arising  from  some 
.constitutional  ailment. 

A  loss  of  vitreous  occasioned  by  some  penetrating 
-wound  is  rapidly  replaced  by  aqueous.    Fresh  vitreous  is 
i  never  generated.     If  the  amount  lost  be  sinall,  no  ill 
■  effects  may  follow,  as  sufficient  aqueous  will  be  kept 
secreted  to  supply  its  place  ;  but  if  the  escape  of  vitreous 
be  large,  the  eye  usually  sufi"ers.    For  a  while  the  globe  is 
plumped  out  by  aqueous,  but  the  supply  after  a  time 
fails  to  meet  the  demand,  and  the  eye  tirst  becomes  soft, 
then  shrinks,  and  ultimately  all  sight  vanishes. 

FOBEIGN  BODIES  IN  THE  VITBEOTJS.—A  foreign 
body  may  be  lodged  in  the  vitreous  and  remain  there  for 
a  long  period  provided  it  does  not  exert  any  injurious  pres- 
sure on  any  of  the  other  parts  within  the  eye.  The 
danger  is,  that  with  the  motions  of  the  globe  its  position 
may  be  shifted,  and  falling  to  the  fundus  may  then 
excite  a  dangerous  inflammation,  which  may  lead  to 
destruction  of  the  other  eye  from  sympathetic  oph- 
thalmia. 
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Treatment. — If  the  Foreign  Body  can  be  seen,  an  en- 
deavonr  should  be  made  to  remove  it.  (See  Article 
"Foreign  Bodies  within  the  Eye.") 

H-ffiMORRHAGE  INTO  THE  VITREOITS  may  take 
place, — I,  from  ruptm^e  of  some  of  the  vessels  of  the 
ciliary  processes;  2,  from  choroidal  heemorrhage,  the 
blood  breaking  through  the  retina  and  becoming  extra- 
vasated  into  the  vitreous ;  or,  3,  it  may  ensue  from  the 
rupture  of  a  retinal  vessel,  but  this  is  rare. 

Sudden  and  spontaneous  haemorrhage  from  the  ciliary 
vessels  or  from  the  vessels  in  the  anterior  portion  of  the 
choroid  occurs  occasionally  in  young  and  middle-aged 
persons.  It  is  sudden  in  its  attack,  and  very  liable  to 
recur.  The  symptoms  are  sudden  loss  of  sight,  in  some 
cases  partial,  in  others  complete.  If  the  pupil  be  dilated 
with  atropine,  a  blood  clot  may  be  seen  either  between 
the  lens  and  the  ciliary  processes,  or  behind  the  lens  and 
lying  upon  the  front  of  the  vitreous.  In  the  latter  class 
of  cases  some  of  the  blood  will  generally  find  its  way  into 
the  vitreous,  and  will  then  be  seen  with  the  ophthalmo- 
scope as  dark  floating  masses. 

The  prognosis  in  these  cases  is  much  more  favourable 
than  in  retinal  hasmorrhage ;  when  the  blood  clot  is 
anterior  to  the  lens,  the  recovery  is  usually  almost  com- 
plete, but  when  the  blood  has  been  extravasated  into  the 
vitreous,  although  the  patient  may  regain  much  of  his 
lost  sight,  yet  the  recovery  is  slow.  The  unfavoui-able 
point  in  these  cases  is  the  liability  to  recurrence,  as  after 
each  attack  the  eye  becomes  more  damaged,  and  if  the 
recurrences  be  frequent  or  severe,  the  sight  may  be 
destroyed. 

Blood  effused  into  the  vitreous  is  but  slowly  absorbed. 
If  the  clot  be  small,  it  gradually  loses  its  colouring 
matter,  and  shrinks,  and  after  a  few  weeks  or  months  it 
is  seen  with  the  ophthalmoscope  either  as  a  small  dark 
mass,  or  as  floating  filaments  in  the  vitreous.  If,  how- 
ever, there  has  been  much  hsemorrhage,  loss  of  the  eye  is 
certain  to  follow.  To  allow  the  blood  to  be  extravasated, 
the  hyaloid  has  to  be  ruptured,  and  wherever  the  blood 
forces  its  way,  it  breaks  down  the  texture  of  the  vitreous. 
From  this  mutilation  of  structure  the  vitreous  does  not 
recover ;  it  atrophies,  loses  its  consistence,  and  becomes 
fluid.  The  blood  clot  softens  and  is  gradually  dissolved, 
and  its  colouring  matter  stains  the  whole  of  the  fluid 
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which  occupies  the  vitreous  space  to  a  yellow  or  brownish- 
yellow  tinCTe,  which  colour  may  last  for  years.  The  mis- 
chief, however,  does  not  end  here :  for,  as  the  viti-eous 
becomes  fluid,  it  diminishes  in  bulk ;  and  the  retina, 
losing  the  support  which  it  had  received  from  the  healthy 
vitreous,  falls  forward  and  becomes  detached. 

Treatment. — Eest  to  the  eyes  by  abstaining  from  read- 
ing or  close  work,  and  the  avoiding  of  stooj^ing  positions. 
If  there  be  pain  the  lot.  atropise  (F.  39)  may  be  used,  or  a 
fold  of  lint  wet  with  cold  water  may  be  laid  over  the 
closed  lids.  The  medicines  from  which  I  have  seen  the 
most  benefit  have  been  the  liquid  extract  of  ergot  (F.  72) 
and  the  iron  alum  (F.  88),  given  twice  a  day  and  continued 
for  some  weeks.  The  bowels  should  be  kept  regular,  and 
a  saline  purgative  given  once  or  twice  in  the  week  if  there 
be  any  tendency  to  oonstipation. 


CHAPTER  IV. 

DISEASES  OF  THE  CRYSTALLINE  LENS. 

'CATARACT  is  an  opacity  of  the  lens.  In  the  great 
1  majority  of  cases  the  opacity  is  confined  to  the  lens  sub- 
■  stance,  the  capsule  remaining  transparent. 

Capsular  Cataract  is  the  term  used  when  the 
i  opacity  is  apparently  limited  to  the  lens  capsule. 

Capsulo-lenticular  Cataract  is  when  there  is 
^  opacity  of  both  the  lens  and  its  capsule. 

CAUSES  OF  CATARACT.— Whatever  interferes  with 
tthe  due  nutrition  of  the  lens  tends  to  produce  cataract. 

a.  It  may  occur  from  old  age ;  it  is  then  one  of  the 
iresults  of  senile  decay,  and  has  been  rightly  called  "  senile 
ccataract." 

/3.  It  may  be  dependent  on  a  constitutional  disease  in 
vwhich  the  general  nutrition  of  the  body  fails,  as  in  dia- 
Ibetes.    This  form  is  recognized  as  a  "  diabetic  cataract." 

y.  It  may  be  due  to  disease  of  the  deep  structures  of 
tthe  eye,  the  choroid  and  retina,  to  which  it  is  indeed 
ssecondary.  This  class  is  distinguished  as  "secondary 
icataract." 
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8.  It  may  be  produced  by  injury,  and  it  is  then  termed 
"  traumatic  cataract."  . 

e.  Lastly,  it  may  be  congenital,  or  mtantile, 

CATABACTS  may  be  divided  primarily  into  two  great 
classes— fio/i  and  Ibard  cataracts. 

I  SOFT  CATAEACTS  may  occur  at  any  period 
between  infancy  and.  thirty  or  thirty-five  years  of  age. 
They  may  be  congenital,  or  they  may  be  dependent  on 
one  or  other  of  the  causes  already  related ;  the  consistence 
of  the  cataract  being  mainly  determined  by  the  age  ot  the 
patient. 

CONGENITAL  AND  INFANTILE  CATAEACTS. 
THE  CONGENITAL  CATABACT,  as  its  name  implies, 
is  a  congenital  defect,  and  differs  from  the  infantile 
cataract  which  comes  on  afterbirth.  Congenital  cataracts 
are  usually  shrunken  opaque  lenses  in  eyes  which  are 
below  the  normal  standard  in  size.  They  are  _f requeirtly 
associated  with  nystagmus  or  involuntary  oscillations  ot 
the  elobe,*  and  occasionally  with  congenital  deficiencies, 
such  as  microphthalmos  or  small  ill-developed  eyes;  or 
with  a  stunted  bodily  growth ;  or  occasionally  with  mental 
impairments,  varying  from  shght  imbecility  to  idiocy.  On 
the^  other  hand,  it  is  only  right  to  say  that  I  have  see 
congenital  cataracts  in  well-grown  patients,  with  good 
mental  and  bodily  development. 

THE  INFANTILE  CATABACT  comes  on  after  birth, 
and  occurs  in  well-developed  eyes.  It  is  usually  <i^scovered 
during  the  early  years  of  infancy,  and  is  frequently  asso- 
ciated with  infantile  convulsions.  .    c  ^ 

There  are  two  kinds  of  infantile  cataract,  each  of  which 
requires  to  be  speciaUy  noticed-the  "lamellar  and  the 

"Tameilar  Cataract.— This  form  presents  a  peculiar 
and  characteristic  appearance.  Within  the  lens  there  is 
seen  a  central  opacity  surrounded  by  a  transparent  mai- 
ghr?L  which  are  occasionally  a  few  striae  and  opaque 
snecks  The  central  nucleus  and  the  superficial  lamella 
of  the  lens  are  clear,  and  between  these  is  a  layer  of 

*  See  article  on  "Involuutaiy  Oscillations  of  the  Globe," 
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opaque  matter  of  a  uniform  density,  wliicli  constitutes  the 
rjataract.  This  is  the  usual  form  of  infantile  cata- 
rract.  The  sight  is  always  moi"e  or  less  dim,  and  this 
iliefect  is  often  attributed  to  myopia,  as,  to  increase  the 
^size  of  the  retinal  images,  the  child  holds  his  book  close 
tio  his  eyes.  When  the  circumference  of  the  lens  is  clear, 
tbhe  sight  is  improved  by  slight  dilatation  of  the  pupil,  as 
i:.n  reading  with  his  back  to  the  light.  Mr.  Jonathan 
EEutchinson  has  shown  that  lamellar  cataract  is  generally 
ejonnected  with  an  imperfect  development  of  the  enamel 
lof  the  teeth.  He  says,  "  It  is  wholly  different  from  that 
imet  with  in  congenital  syphilis,  and  consists  not  so 
imuch  in  alteration  of  the  form  of  the  teeth  as  in  defective 

.Mevelopment  of  the  enamel."  "The  incisors,  the 

:janines,  and  the  first  molars  are  the  teeth  which  suffer 
imost ;  and  as  a  rule,  with  but  very  few  exceptions  indeed, 
tbhe  bicuspids  escape  entirely.  The  contrast  between  the 
:ilean,  white,  smooth  enamel  of  the  latter,  and  the  rugged, 
lliscoloured,  spinous  surface  of  the  first  molar,  is  often  very 
•rtriking.  The  first  molars  may,  indeed,  be  counted  as  the 
tcest  teeth  as  regards  this  condition  ;  just  as  the  upper 
:jentral  incisors  are  in  that  which  is  due  to  syphilis.  In 
Ibhese  teeth  it  occurs  equally  in  both  jaws.  They  are 
;jometimes  affected  when  all  the  other  teeth  escape,  and  I 
loelieve  they  never  escape  when  the  others  suffer."* 

The  Cortical  Cataract  is  where  the  opacity  com- 
nmences  in  the  margin  of  the  lens,  and  is  seen  as  opaque 
?fetri£E  running  from  its  circumference  towards  its  centre. 
Ifn  the  early  stage  of  this  form  of  cataract,  the  interme- 
lliate  spaces  are  clear,  and  through  them  the  fundus  of 
.Lhe  eye  can  be  examined  with  the  ophthalmoscope  ;  but 
•oatches  of  cloudiness  or  opaque  dots  soon  appear  in 
iJifierent  parts  of  the  lens,  and  these  gradually  diffuse 
Lhemselves  and  ultimately  render  the  whole  opaque. 
rChis  form  of  cataract  is  rare  in  infancy. 

Treatment— 1.  of  Congenital  Cataract.— If  there 
ss  a  small  shrunken  lens,  consisting  chiefly  of  opaque 
aapsule,  and  with  but  little  lenticular  matter,  the 
west  plan  is,  having  dilated  the  pupil  with  atropine,  to 
make  an  opening  well  within  the  margin  of  the  cornea 
vdth  a  triangular  iridectomy  knife,  and  through  the 
wound  to  introduce  a  pair  of  iris  forceps  and  seize  tho 
ilhnmken  lens  and  draw  it  out. 


*  British  Medical  Journal,  Marcli  6,  1875. 
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If  there  should  be  any  prolapse  of  the  iris,  it  is  better 
to  snip  it  oil"  with  a  pair  oi:  scissors  than  to  return  it. 

If  the  lens  should  not  be  much  shrunken,  and  there 
is  evidently  some  lenticular  matter,  then  an  operation 
for  solution  or  linear  extraction  may  be  performed. 

2.  Infantile  Cataract— In  those  cases  in  which  the 
opacity  is  central,  and  the  margin  of  the  lens  clear,  and 
where  there  is  reason  to  hope  that  the  cataract  is  not 
proc^ressive,  an  artificial  pupil  may  be  made  either  by 
a  small  iridectomy  (page  99)  or  by  a  broad  needle  and 
Tyrrell's  hook  (page  101)  opposite  to  that  portion  ot  the 
inner  margin  of  the  lens  which  is  transpareut.  Good 
sight  is  often  thus  secured,  and  with  less  risk  than  that 
which  accompanies  the  removal  of  the  lens  by  solution. 
The  patient  sees  through  the  margm  of  his  own  lens, 
and  is  able  to  use  his  eyes  without  the  aid  of  cataract 
glasses.  It  should  be  remembered  that  m  after  years, 
when  the  whole  lens  becomes  opaque,  another  operation 
will  be  required  for  its  removal.     „  , 

The  operations  which  are  suited  for  lamellar  or  otner 
forms  of  soft  cataract  are — 

1.  Solution  and  absorption  of  the  lens. 

2.  Linear  extraction.  _ 

3.  The  suction  operation. 

OPERATION  BY  SOLUTION— J?erafo?ii/a;is— consists 
in  breaking  up  witli  a  fine  needle  the  central  portion  of 
the  capsule  of  the  lens,  so  as  to  freely  admit  the  aqueous, 
and  allow  it  to  exert  its  solvent  influence  on  the  lenticular 
matter.  A  description  of  this  operation  is  given  at  page 
14d,  under  the  heading  of  "  the  first  stage  of  the  opera- 
tion of  linear  extraction,"  the  only  difference  being  that 
the  lens  substance  should  not  be  quite  so  freely  com- 
minuted. The  precautions  which  are  there  given,  both 
prior  to  and  after  the  operation,  with  reference  to  the 
dilatation  of  the  pupil,  must  be  rigidly  f  ollowed.  Occa- 
sionally one  needle  operation  will  suffice,  but  generally  it 
has  to  be  repeated  two  or  three  times  before  the  whole 
of  the  lens  is  absorbed.    The  intervals  between  each 


I 


operation  must  be  regulated  by  the  progress  of  the  case ; 
from  three  to  six  months  is  the  time  which  is  _  usual  y 
required.  If  after  one  of  the  needle  operations  the 
swollen  lens  should  press  injuriously  on  the  ins  and 
produce  symptoms  of  irritation,  the  second  stage  ot 
linear  or  suction  extraction,  page  U-2,  should  be  at  once 


LINEAR  EXTRACTION  OF  CATARACT.  141 


performed,  and  the  lens,  or  what  remains  of  it,  be  re- 
moved. 

This  method  of  dealing  with  a  congenital  or  soft 
cataract  is  undoubtedly  the  safest  of  all  the  operations, 
and  I  believe  the  results  on  the  whole  are  the  most  satis- 
factory. It  presents,  however,  these  dif&culties  the 
process  of  the  absorption  of  the  opaque  lens  occupies  a 
long  period,  and  it  is  essential  for  the  safety  of  the  eye 
that  the  patient  should  continue  during  that  time  under 
the  supervision  of  the  surgeon. 

LINEAR    EXTRACTION    OF    CATARACT.— The 

operation  known  as  Gibson's,  from  the  late  Mr.  Gribson 
of  Manchester,  having  first  suggested  and  per- 
formed it,  is   now  recognised   and  practised 
with  some  slight  modifications,  under  the  name 
of  linear  extraction. 

It  is  well  adapted  to  a  large  majority  of  the 
cases  of  soft  cataract,  but  it  is  an  operation 
which  requires  great  care  and  great  delicacy 
of  manipulation. 

Prior  to  performing  the  operation,  the  pupil 
should  be  Mly  dilated  with  atropine,  so  that 
the  whole  of  the  lens  may  be  under  the  observa- 
tion of  the  operator,  and  the  iris  may  be  drawn 
away  as  far  as  possible  fi'om  the  chance  of  injury. 

The  operation  may  be  divided  into  two  stages. 

The  first  stage  of  the  operation  is  to  break  up  with 
a  fine  needle  (Fig.  24)  two-thirds  of  the  anterior  capsule 
of  the  lens ;  and  by  carefully  moving  the  needle  through 
the  soft  lenticular  matter,  so  to  comminute  it  that  every 
portion  of  it  may  be  brought  in  contact  with  the  aqueous. 

Great  care  must  be  taken  not  to  injure  the  posterior 
layer  of  the  capsule  of  the  lens,  as  by  so  doing  the  hya- 
loid membrane  would  be  ruptured,  and  the  vitreous 
mixing  with  the  particles  of  the  lens  would  materially 
interfere  with  the  due  action  of  the  aqueous  humour  on 
them,  and  also  render  more  difficult  the  second  part  of 
the  oiDeration. 

The  difficulties  which  may  beset  this  stage  of  the 
operation  are — 

1.  The  lens-capsule  may  be  so  tough  that  the  point  of 
the  needle  will  puncture  but  not  lacerate  it,  and  all 
attempts  to  tear  an  opening  will  only  cause  the  lens  to 
shift  about  before  the  pressure  of  the  needle  without 
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making  any  sufficient  rent  in  the  capsule.  In  sucli  a 
case  two  needles  should  be  used.  The  first  needle  should 
be  introduced  through  one  side  of  the  cornea  into  the 
centre  of  the  lens-capsule  so  as  to  fix  the  lens,  whilst  the 
second  needle  is  passed  through  the  opposite  side  of  the 
cornea  and  made  to  penetrate  the  capsule  at  the  same 
spot  at  which  the  first  needle  entered.  The  points  of  the 
two  needles  should  now  be  drawn  apart,  and  thus  a  free 
opening  may  be  torn  in  the  capsule  without  exerting  any 
strain  upon  the  suspensory  ligament  of  the  lens. 

2.  The  central  portion  of  the  anterior  capsule  of  the 
lens  may  be  chalky  or  semi-opaque.  When  this  is  the  case, 
the  needle  which  is  used  to  break  up  the  lens  substance 
should  before  its  withdrawal  from  the  eye  detach  the 
semi-opaque  portion  of  capsule.  A  free  opening  should 
then  be  made  with  a  broad  needle  in  the  cornea  at  a  point 
corresponding  with  the  pupillary  edge,  and  with  a  pair 
of  iris  forceps  the  semi-opaque  capsule  should  be  seized 
and  drawn  out  of  the  eye.  ■,^       ^     ,  ■ 

After  the  operation,  the  patient  should  be  kept  in  a 
darkened  room,  but  not  in  bed,  and  a  solution  of  atropine 
of  the  strength  of  gr.  2  ad  aquas  5  1  should  be  dropped 
into  the  eye  twice  a  day.  . 

The  second  stage  of  linear  extraction  consists  m 
removing  the  broken-down  lens  through  a  small  Imear 

Fig.  25. 


opening  in  the  cornea.  Before  it  is  attempted,  if  nothing 
has  happened  since  the  first  operation  to  necessitate  its 
immediate  performance,  sufficient  time  should  be  allowed 
to  elapse  for  all  the  transparent  portions  of  the  lens  to 
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■become  opaque,  and  some wliat  macerated  by  the  aqueous. 
!  From  three  to  six  days  will  be  about  the  time  required 
:  for  the  desired  changes  to  take  place,  but  much  depends 
on  the  condition  of  the  cataract  at  the  time  of  the 
operation,  and  upon  the  extent  to  which  the  capsule  has 
'  been  torn,  and  the  lenticular  matter  broken  up. 

The  pupil  being  widely  dilated  with  atropine,  an  opening 
lis  to  be  made  in  the  cornea  with  a  broad  needle  (Fig.  26) 
.at  a  point  just  external  to  where  the  pupillary  margin  of 
the  iris  is  seen.    Instead  of  insert-     -piQ^  27. 
Fig.  26.  ing  the  needle  through  the  cornea 
.         directly   from  before  backwards, 
it  should,  as  Sir  W.  Bowman  has 
suggested,  be  made  to  pass  ob- 
liquely inwards  through  the  la- 
mella3  of  the  cornea,  as  is  repre- 
i         sented  in  Fig.  25.    The  aperture 
thus  made  will  be  valve-shaped, 
the  object  being,  that  the  curette 
in  and  after  its  introduction  shall 
|~|      not  press  at  all  upon  the  ii'is. 
I  I         A  sufficient  opening  having  been 
I  i      made,  the  curette  (Fig.  27)  is  next 
■"^^      to  be  introduced,  and  this  should 
be   done   with   a  gentle  lateral 
!  motion.    The  eye  being  still  held  by  the  surgeon  with  a 
I  pair  of  forceps  in  the  most  convenient  position,  the 
c  curette  is  moved  gently  from  side  to  side,  pressing  slightly 
I  on  the  mouth  of  the  wound  to  permit  the  aqueous  with 
tthe  softened  lens  to  flow  down  its  groove.    When  the 
1  largest  portion  of  the  lenticular  matter  has  escaped,  small 
(opaque  pieces  will  occasionally  be  seen  which  have  not 
(flowed  away  in  the  stream ;  these  may  be  followed  by  the 
(curette,  and  on  the  point  of  it  being  dipped  beneath  them, 
Ithey  will  also  escape  along  its  groove.    All  the  move- 
iments  of  the  curette  must  be  conducted  with  the  greatest 
ccaution,  as  it  is  essential  that  the  posterior  capsule  should 
mot  be  broken.    When  this  accident  happens,  the  opaque 
{fragments  of  lens  become  entangled  in  the  vitreous,  and 
mo  further  attempt  should  be  made  to  remove  them. 

The  lens  having  been  removed,  or  as  much  of  it  as  wjII 
ireadily  How  away,  the  patient  is  to  be  sent  to  bed  in  a 
darkened  room,  and  the  pupil  is  to  be  kept  under  the  in- 
rfluence  of  atropine. 

When  it  is  deemed  advisable  to  extract  a  soft  cataract, 
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I  much  prefer  the  "linear  extraction"  to  a  suction 
operation. 

EXTRACTION  OF  SOFT  CATARACT  BY  SUC- 
TION.— This  method  oi:  removing  a  soft  cataract  was 
reintroduced  by  Mr.  T.  Pridgin  Tcale,  jun.,  of  Leeds,  who 
suggested  the  operation,  and  performed  it  with  success  in 
December,  1863,  on  a  young  man  who  had  a  traumatic 

cataract.  .  i  .  i 

The  extraction  of  the  lens  by  suction  maybe  completed 
in  one  operation,  but  my  own  feeling  is  that  it  is  better, 
as  a  rule,  to  divide  it  into  two  stages.  The  first  stage 
is  the  same  as  the  prehminary  needle  operation  for  linear 
extraction  described  at  page  141.  Two,  three,  or  four 
days  having  elapsed,  the  second  stage  or  suction  part  ot 
the  operation  may  be  performed,  and  the  whole  lens,  now 
opaque  and  diffluent,  will  be  readily  drawn  through  the 
tubular  curette  of  the  instrument. 

The  second  stage,  or  the  suction  part  oi  the 
operation,  may  be  performed  as  follows :— The  pupil 
having  been  previously  fully  dilated  with  atropine,  an 
opening  is  made  in  the  cornea  with  a  broad  needle  imme- 
diately withm  the  pupillary  margin  of  the  dilated  pupil, 
sufficient  in  size  to  allow  of  the  easy  entrance  ot  the  tubu- 
lar curette.  A  delicate  manipulation  of  the  instrament 
is  required  to  move  it  from  point  to  point,  so  as  to  place 
the  open  mouth  of  the  curette  in  the  most  favourable 
positions  for  sucking  in  the  lens  matter  without  m  any 
way  injuring  the  iris.  The  suction  ]30wer  must  be  care- 
fully regulated  by  the  operator,  who  is  able  to  arrest  it 
instantly  if  necessary.  ,    ,    ,r         -nr  • 

In  the  suction  instrument  made  by  Messrs.  Weiss  ot 
the  Strand  (Fig.  28),  the  suction  is  obtained  through  a 
delicate  metal  syringe  placed  at  one  extremity  of  a  glass 
tube,  which  is  f{irnished  at  the  other  end  with  a  tubular 
curette,  the  aperture  of  which  is  countersunk.  _  Ihe 
syringe  is  so  contrived,  that  with  one  hand  the  piston 
cin  be  worked,  and  the  movements  of  _  the  curette  within 
the  eye  guided,  whilst  the  other  hand  is  left  free  to  fix  the 
slobe  with  a  pair  of  forceps.  m   t    xi         +•  „ 

In  the  instrument  devised  by  Mr.  Teale,  the  suction 
power  is  applied  by  the  mouth  of  the  operator  It  con- 
sists of  a  glass  tube,  to  one  end  of  which  is  fastened  a 
tubular  curette,  whilst  to  the  other  extremity  is  attached 
a  piece  of  india-rubber  tubing  with  a  glass  mouth-piece. 
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II.  HARD  CATARACTS 

aare  characterized  by  a  firm 
mucleus,  and  may  occur  at  any 
fperiod  of  life  after  thirty-five 
cor  forty  years  of  age.  Both 
ceyes  are  usually  affected,  but 
mot  simultaneously.  In  the 
majority  of  cases  the  cataract 
L'commences  in  the  left  eye, 
sand  in  its  subsequent  pro- 
i;gress  keeps  in  advance  of  the 
I  cataract  in  the  right.  There 
are  different  forms  of  hard 
vcataracts,  which  are  distin- 
Lguished  from  each  other — 1, 
Ihy  the  part  of  the  lens  in 
which  the  opacity  begins ;  2, 
Iby  its  general  appearance ; 
;iand  3,  by  the  age  of  the 
ipatient. 

Nuclear  Cataracts  are 
t  those  in  which  the  opacity 
ccommences  in  the  nucleus, 
tthe  marginal  portion  of  the 
liens  remaining  for  a  time 
itransparent. 

Striated  Cataracts. — 
IThe  opacity  first  shows  itself 
iin  opaque  lines  in  the  cor- 
:tical  substance  of  either  the 
aanterior  or  posterior  sui-face 
of  the  lens,  or  in  some  cases  in 
Iboth  simultaneously.  These 
istriEe  radiate  from  the  cir- 
ocumference  towards  the 
centre  of  the  lens. 

Black  Cataracts. — There 
aare  two  classes  of  cataract 
tto  which  the  name  black  has 
Ibeen  given — 1,  to  the  hard 
ODpaque  senile  lenses,  in  which 
tthe  nucleus  has  acquired  an 
eaxceptionally  dark  reddish- 
Ibrown  colour ;  2,  to  those 
rrare  cases  in  which  a  lens 


Fig.  28. 
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with  commencing  cataract  has  become  darkly  stained 
with  htematine  from  some  prior  extravasation  of  blood 
into  the  aqueous  chamber.  Dissolved  in  the  aqueous, 
the  hasmatine  has  permeated  the  lens  capsule  and  been 
deposited  in  the  lens  substance.  x  c 

Senile  Cataracts  usually  occur  from  fifty  to  fatty-hve 
years  of  age.  They  may  be  either  nuclear  or  striated.  They 
vary  greatly  in  consistence,  but  are  always  distinguished 
by  the  presence  of  a  distinct  firm  nucleus.  In  some  cases 
the  nucleus  is  small  and  hard,  with  a  good  deal  ot  soft 
cortical  matter  surrounding  it ;  in  other  patients  the  nu- 
cleus is  large,  hard,  and  amber-coloured,  and  with  scarcely 
a  trace  of  cortical  substance.  Lastly,  there  is  a  third  class 
of  senile  cataracts,  in  which  there  is  a  small  or  medium- 
sized  nucleus  surrounded  by  an  opaque  but  fiuid  cortex 

The  progress  of  hard,  cataracts  is  very  variable. 
In  one  patient  its  formation  will  be  very  rapid,  whilst  m 
another  it  will  take  many  years  before  the  whole  lens 
becomes  opaque.  Again,  it  may  be  slow  m  the  early  stage, 
but  develop  itself  quickly  m  the  last.  ,    ^  • 

Treatment  of  hard  Cataracts.— As  a  rule  it  is 
wise  to  postpone  an  operation  for  the  extraction  of  o,  hard 
cataract  until  the  whole  lens  is  opaque.  This  may  be 
always  conveniently  done  when  one  eye  only  is  aflected; 
but  it  often  happens  that  the  cataract  is  slowly  advancing 
in  both  eyes,  and  the  sight  has  become  so  far  dimmed  as 
to  prevent  the  patient  following  the  business  on  which  his 
daily  bread  depends.  In  such  a  case  the  patient  cannot 
afi"ord  to  wait,  and  one  of  two  courses  may  be  pursued. 

1  The  lens  may  be  removed  from  one  eye  by  an  extrac- 
tion operation  with  iridectomy,  see  p.  152  If  some  soft 
cortical  matter  remains  behind,  the  pupil  must  be  kept 
dilated  with  atropine  after  the  section  has  united. 

2  Before  attempting  any  operation  the  surgeon  may 
tear  through  the  central  portion  of  the  lens  capsule  with  a 
fine  needle,  so  as  to  admit  freely  the  aqueous  to  render 
opaque  the  transparent  portions  of  the  lens.  The  patient 
should  then  be  placed  for  a  few  days  m  a  darkened  room 
and  the  pupil  kept  under  the  influence  of  atropine,  so  as 
to  ward  off  any  of  the  inflammatory  effects  which  prick- 
ino-  a  hard  lens  will  sometimes  produce.  When  all  irrita- 
tion has  subsided,  the  opaque  lens  may  be  extracted  by 
the  operation  the  surgeon  may  select. 

When  both  eyes  are  aff^ected  with  cataract,  the  two 
operations  should  never  be  performed  at  the  same  time. 
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The  risk  is  too  great.  Some  accidental  cause,  which  on 
a  future  occasion  might  be  averted,  may  influence  the 
patient  unfavourably,  and  both  eyes  may  be  lost.  No 
operation  should  be  done  on  the  second  eye  until  the 
result  of  the  iirst  has  been  decided. 

For  the  extraction  o£  a  hard  cataract  one  of  the  follow- 
ing operations  may  be  selected : — 

FLAP  EXTRACTION  OPERATION  FOR  CATA- 
RACT.— The  principle  of  this  operation  is  to  make  a  sec- 
tion of  the  cornea  of  such  a  size  as  will  admit  of  the  easy 
exit  o£  the  lens.  The  incision  should  be  confined  through- 
out its  extent  to  the  true  corneal  tissue.  The  patient 
should  lie  on  a  couch  with  his  head  slightly  raised,  and 
the  operator  should  stand  behind.  If  he  is  ambidextrous, 
the  knife  should  be  held  in  his  right  hand  for  the  right 
eye,  and  in  his  left  for  the  left  eye  ;  but  if  he  is  unable 
to  work  with  his  left  hand,  he  must  stand  in  front  of 
the  patient,  and  make  the  corneal  incision  in  the  left  oye 
with  his  right  hand. 

Operation. — First  Step. — The  upi^er  lid  is  to  be  raised 
by  the  index  finger  of  the  operator,  and  maintained  in  this 
position  by  its  tarsal  margin  being  pressed  slightly  against 
the  edge  of  the  orbit,  whilst  the  pulpy  end  of  his  middle  fin- 
ger is  placed  against  the  sclerotic  on  the  inner 
side  of  the  globe,  to  prevent  its  rolling  inwards 
before  the  point  of  the  knife  has  transfixed  the 
cornea.  The  lower  lid  is  to  be  drawn  down 
by  one  finger  of  the  assistant,  with  which  he 
presses  it  against  the  malar  bone,  so  as  to 
avoid  making  any  pressure  on  the  eye.  The 
point  of  a  Beer's  or  Sichel's  knife  (Pig.  29), 
with  its  edge  upwards,  is  now  made  to  enter 
the  cornea,  just  within  the  corneal  margin, 
and  at  about  the  level  of  the  centi-e  of  the 
pupil.  The  blade  is  then  thrust  steadily  on- 
wards across  the  anterior  chamber  in  front 
of  the  iris,  until  its  point  transfixes  the  cornea 
at  a  spot  corresponding  to  that  at  which  it 
entered.  The  section  is  to  be  completed  sloidy 
in  the  withdrawal  of  the  knife,  the  edge  of 
which  is  to  be  directed  slightly  forwards  as  it 
cuts  its  way  out.  A  too  rapid  completion  of 
the  incision  is  apt  to  be  followed  by  a  spas- 
modic contraction  of  the  muscles  of  the  eye 
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■with  an  escape  of  the  lens,  and  very  probably  of  a  part  of 
the  vitreous  also. 

When  there  is  much  spasm  of  the  ocular  muscles  or 
straining  on  the  part  of  the  patient,  it  is  often  wise  to 
draw  out  the  knife  before  quite  finishing  the  section,  and 
thus  leave  a  small  bridge  of  cornea  to  be  cut  thi-ough  with 
a  small  secondary  knife  (Fig.  30),  after  the  capsxde  has 
been  opened. 

The  second  step  of  the  operation  is  to  tear 
through  the  anterior  capsule  of  the  lens.  The  patient  is 
told  to  look  downwards  at  his  hands  or  his  feet,  so  as 

Fig.  30.  Pig.  31.  Fig.  32. 


to  expose  fully  the  corneal  wound,  through  which  the 
ordinary  pricker,  or  Graefe's  cystotome  (Figs.  31,  32) 
is  then  introduced  sideways,  and  the  capsule  freely 
opened. 

The  third  step  is  the  evacuation  of  the  lens  through 
the  corneal  section.  The  patient  is  again  directed  to  look 
towards  his  feet,  when  the  operator  places  the  point  of 
his  finger  on  the  uj^per  eyelid,  and  presses  gently  on  the 
globe,  whilst  he  applies  the  side  of  the  curette  (Fig.  27) 
along  the  lower  lid,  through  which  he  exerts  a  steady 
pressure  on  the  eye,  which,  if  necessary,  is  so  regulated 
as  to  alternate  with  that  being  made  by  the  finger  above. 
As  the  lens  begins  to  escape  through  the  wound,  the  pres- 
sure on  the  globe  must  be  relaxed ;  and  in  many  cases, 
just  before  its  expulsion  is  completed,  it  must  be  entirely 
removed,  as  the  too  rapid  exit  of  the  lens  is  often  accom- 
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panied  by  au  escape  of  vitreous.  After  the  operation  is 
completed,  and  before  finally  closing  the  lids,  one  or  two 
drops  of  |utt.  eserias  (F.  18)  should  be  dropped  into  the 
eye.  By  contracting  the  pupil  it  tends  to  prevent  pro- 
lapse of  the  iris. 

ACCIDENTS  WHICH  MAY  HAPPEN  IN  THE 
COURSE  OF  THE  OPERATION.  —  a.  The  aqueous 
may  escape  too  soon,  so  that  the  iris  may  fall  in  front 
of  the  knife.  When  this  happens  the  operator_  should 
press  the  cornea  gently  against  the  blade  with  one 
of  his' fingers,  whilst  at  the  same  time  he  continues 
the  section  with  the  edge  of  the  knife  turned  slightly 
forwards.  By  this  manoeuvre  the  ins  will  often  be 
made  to  recede,  and  the  section  be  completed  without 

cutting  it.  ,        1  •    •  J.-U 

p.  The  section  may  be  too  small.  When  this  is  the 
case,  the  incision  should  be  enlarged  with  a  secondary 
knife. 

y.  The  vitreous  may  escape  before  the_  lens.  Ihis 
may  be  caused  by  the  incision  being  carried  into  the 
sclerotic,  or  from  the  straining  and  struggling  of  the 
patient.  When  this  casualty  occurs,  all  pressure  on  the 
eye  should  bo  at  once  released,  and  the  lens  should  be 
withdrawn  from  the  eye,  if  possible,  in  its  capsule,  by 
one  of  the  spoons  (Figs.  33,  34)  used  in  the  traction  opera- 
tion for  cataract.  .  . 

S.  Deep  intra-ocular  hosmorrhage  may  occur.  This  is 
the  most  fatal  accident  which  can  happen;  the  eye  is 
always  irrecoverably  lost.  It  most  frequently  occurs  in 
eyes  which  are  glaucomatous,  or  otherwise  previously 
diseased.  The  bleeding  usually  takes  place  from  between 
the  choroid  and  sclerotic.  (See  Article  HiEMORRiiAGE 
BETWEEN  Choroid  and  Sclerotic.) 

THE  TRACTION  OPERATION  FOR  CATARACT 

•  was  first  suggested  by  Von  Graefe  for  those  forms  of 
traumatic  cataract  where  the  nucleus  was  too  dense  to 
be  easily  removed  by  linear  extraction.  His  assistant, 
Dr.  Schuft  (now  Waldau)  extended  the  application  of 
this  operation  to  cases  of  ordinary  cataract,  and  designed 
a  series  of  scoops  for  the  drawing  out  of  the  opaque 
lens  from  the  eye.  His  description  of  the  operation  is 
published  in  the  Royal  London  Ophthalmic  Hospital 
Reports,  vol.  iii.  page  159.   The  object  of  the  operation 
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is  to  draw  the  opaque  lens  out  of  the  eye  through  a  slit- 
like opening,  in  preference  to  the  large  incision  with  the 
corneal  flap. 

The  first  stage  of  the  operation  is  to  make  an 
incision  in  the  margin  of  the  cornea  at  the  corneo-sclerotic 
] unction  with  a  lance-shaped  iridectomy  knife.  The 
opening  should  always  be  made  sufficiently  large  to  allow 
of  the  easy  introduction  of  the  scoop,  and  the  ready 
escape  of  the  lens.  If  the  aperture  is  found  on  the 
withdrawal  of  the  knife  not  to  be  ample  enough,  it  should 
be  enlarged  laterally  by  a  pair  of  scissors.  A  piece  of 
ins  is  next  to  be  exercised  as  in  the  operation  for  iridec- 
tomy, p.  99. 

The  second  stage  of  the  operation  is  to  tear 
through  the  capsule  of  the  lens.  This  is  to  be  done  with 
an  ordinary  pricker  (Fig.  31),  or  with  Von  Graefe's 
fleam-cystotome  (Fig.  32),  which  should  be  gently  in- 
troduced sideways  through  the  section,  so  as  to  avoid 
tearing  the  iris  or  scratching  the  inner  surface  of  the 
cornea. 

Fig.  33.         1-'ig.  31.     Fig.  35.  Fig.  3G. 


Fig.  33,  Front  view  of  Critcliett's  spoon.    Figs.  34,  35,  Front  and 
side  view  of  Bowman's  spoon.    Fig.  36,  Taylor's  scoop. 

The  third  stage  of  the  operation  is  the  with- 
drawal of  the  lens  from  the  eye.    This  is  accomplished 
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by  gently  introducing  the  traction  instrument  through 
the  wound,  using  scarcely  any  P^^f  eP*^b  %  foix^e  but 
urcring  it  onwarcls  by  one  or  two  slight  lateral  move- 
mentr,  directing  it  at  the  same  time  first  a  I'tt  «  bad - 
wai-ds  so  as  to  insinuate  its  extremity  between  the  pos- 
terior surface  of  the  lens  and  its  capsule,  and  then 
downwards  and  slightly  forwards    ^^^o^^^S  .^^^^./Xl 
by  its  own  weight  to  follow  the  posterior  curvature  ot  the 
lens.    Having  secured  the  lens  withm  its  grasp,  the  in- 
strument is  to  be  gradually  withdrawn,  slightly  depress- 
incr  its  handle  during  this  movement,  so  as  to  draw  tne 
lens  with  it  out  of  the  eye.    If  the  whole  lens,  as  occa- 
sionally happens,  is  brought  out  with  the  first  with- 
drawal of  the  instrument,  the  operation  is  completed 
Generally,  however,  some  soft  lenticular  matter  is  le  t 
behind,  aad  sometimes  some  fragments  of  the  nucleus 
which  have  become  detached.    A  cataract  spoon  must 
now  be  reintroduced  to  bring  away  the  lens  matter  which 

■  remains.  „        .  ,  •  „p 

This  operation  is  seldom  performed  except  m  cases  of 
dislocation  of  the  lens,  when  it  is  generally  desu-able  to 
extract  the  lens  in  its  capsule  with  one  of  the  traction 
instruments. 


GEAEFE'S  MODIFIED  LINEAR 
EXTRACTION.— The  principle  of 
this  operation  is  the  extraction  of 
the  lens  through  an  almost  straight 
openiag,  the  arc  of  a  large  circle  niade 
in  the  sclerotic  close  to  the  margin  of 
the  cornea. 

The  lids  should  be  separated  by  a 
stop- speculum,  and  the  globe  steadied 
by  a  pair  of  forceps  in  the  left  hand 
of  the  operator,  with  which  he  takes 
hold  of  the  conjunctiva  and  deep 
fascia  at  a  point  just  below  the 
centre  of  the  cornea.  The  point 
of  a  fine  knife  (Fig.  37)  is  then 
inserted  at  A  Fig.  38,  about  i"'  from 
the  margin  of  the  cornea;  it  is  first 
to  be  directed  towards  C,  so  as  to 
extend  slightly  the  inner  wound,  and 
when  it  has  fairly  entered  the  anterior 
chamber,  it  is  to  be  turned  upwards 


Fig.  37. 
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to  B,  where  the  counter-puncture  is  made.  The  blade  is 
pshed  on  a  little  way  in  the  scleral  plane,  and 
then  being  turned  steeply  forwards,  it  should  cut  its 
way  out.  The  section  should  be  completed  in  the  with- 
drawal of  the  knife.  The  length  of  the  incision  must  be 
proportioned  to  the  size  and  density  of  the  lens.  A  small 
llap  of  conjunctiva  is  generally  made  with  the  sclerotic 
section. 

A  portion  of  iris  is  next  seized  with  the  iris  forceps  and 
cut  off,  taking  care  that  no  ends  of  it  are  left  in  the 
edges  of  the  wound.  The  lens-capsule  is  then  opened 
with  the  cystotome;  and  finally  the  lens  is  made  to 
escape  through  the  scleral  incision  by  one  of  the  methods 
described  at  page  153. 

_  The  objections  to  Grraefe's  operation  are,  from  the 
incision  being  made  in  the  sclerotic,  there  is  a  tendency 
to  produce  sympathetic  oi^hthalmia  in  the  other  eye,  a 
calamity  I  have  known  happen  several  times.  There  is 
also  a  greater  risk  of  loss  of  vitreous  than  when  the 
section  is  made  either  in  the  cornea,  or  through  the 
corneo-sclerotic  junction. 

The  operation  which  I  perform,  when  the  patient  is 
able  and  willing  to  take  an  anaasthetic,  is  the  following  : — 

The  speculum  having  been  introduced  between  the  lids, 
and  the  eye  fixed  by  seizing  a  small  fold  of  the  conjunc- 


FiG.  30. 


tiva  near  the  mar^n  of  the  cornea  with  the  fine-toothed 
forceps,  the  section  of  the  cornea  is  made  with  a 
Graefe's  knife  (Fig.  37),  the  point  of  which  should  enter  the 
margin  of  the  cornea  on  a  level  with  the  upper  edge  of 
the  pupil,  as  represented  in  Fig.  39.    I  prefer  to  confine 
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tlho  section  to  the  cornea,  and  not  to  ti'espass  od  the 
;Sclerotic. 

A  and  B  in  Fig.  39  show  the  points  of  entrance  and  exit 
cof  the  knife  in  the  incision.  A  piece  of  iris  is  then  to  be 
sseized  with  the  iris  forceps,  and  being  drawn  out  of  the 
wound,  removed  with  one  snip  of  the  scissors.  The 
ccapsnle  is  next  opened  with  the  pricker. 


Fig.  40. 


The  last  step  in  the  operation  is  to  expel  the  lens  from 
tthe  eye  through  the  corneal  wound.  This  is  facilitated 
Iby  several  manoeuvres. 

1.  The  method  I  prefer  is  to  press  with  the  curette 
:  slightly  against  the  sclerotic  edge  of  the  wound,  so  as  to 
I  cause  it  to  gape,  whilst  a  sliding  upward  pressure  is  made 
;  against  the  lower  edge  of  the  cornea  with  the  back  of  the 
t tortoise-shell  spoon.    (Pig.  40.) 

2.  If  the  eye  is  turned  much  upwards,  the  globe  may 


Fig.  41. 


Fig.  41  shows  how  the  knife  is  held  during  the  extrac- 
tion of  cataract.  The  handle  near  the  blade  rests  on  the 
side  of  the  extremity  of  the  middle  finger,  and  against  the 
end  of  the  ring  finger,  the  end  of  the  thumb  steadying  the 
handle  from  above.  In  the  woodcut,  the  operator  is  sup- 
posed to  be  behind  the  head  of  the  patient,  and  the  operation 
on  the  inght  eye. 
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be  drawn  downwards  with  the  fixing  forceps,  and  at  the 
same  time  an  upward  pressure  be  made  against  the  lower 
edge  of  the  cornea  with  the  tortoise-shell  spoon. 

3.  If  preferred,  the  method  recommended  in  the  Article 
on  Flap  Extraction  of  Cataract  may  be  adopted. 

The  lids  are  now  to  be  closed  with  a  single  narrow  strip 
of  adhesive  plaister  placed  across  their  margins,  and  tho 
cataract  bandage  applied. 

When,  from  any  cause,  the  anassthetic  is  not  given,  I 
perform  a  flap  extraction,  but  make  the  corneal  section 
with  a  Graefe's  knife.  (See  Flap  Extraction,  p.  147.) 
The  section  made  with  a  Graefe's  knife  ia  the  arc  of  a 
larger  circle  than  that  made  with  a  Sichel's,  and  is  less 
of  a  flap.  No  speculum  nor  fixing  forceps  are  required, 
and  no  iris  is  excised.  The  operation  is  thus  made  with 
but  little  suffering,  and  the  danger  of  loss  of  self-control 
on  the  part  of  the  patient,  as  far  as  possible,  avoided. 

I  prefer  it  to  Liebreich's  operation,  as  the  section  is 
entirely  within  the  cornea.  The  cases  best  suited  for 
this  operation  are  senile  cataracts  in  thin,  wiry  patients, 
who  have  rather  deep-set  eyes,  and  who  possess  good 
control  over  their  emotions. 

LIEBREICH'S   OPERATION  FOR  CATARACT.— 

The  following  is  Dr.  Liebreich's  description  of  his  opera- 
tion : — 

"  The  incision  of  the  cornea  is  to  be  made  with  the 
smallest  possible  Graefe's  knife  in  the  following  manner  : 
"  Puncture  and  contra-puncture  are  made  in  the  sclero- 

FiG.  42. 


tic  about  one  millimetre  beyond  the  cornea,  the  whole  re- 
maining incision  passing  with  a  very  slight  curve  through 
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the  cornea,  so  that  the  centre  of  it  ia  about  one  millimetre 
and  a  half  distant  from  the  margin  of  the  cornea.  (Fig. 
42.)  This  incision  can  be  made  upwards  or  downwards, 
with  or  without  iridectomy,  and  the  lens  can  be  removed 
through  it  with  or  without  the  capsule. 

"  If,  as  I  now  practise,  the  extraction  is  made  down- 
wards without  iridectomy,  the  whole  operation  is  reduced 
to  the  greatest  simplicity,  and  does  not  require  narcosis, 
assistance,  elevator,  or  fixation;  and  only  two  instruments 
—namely,  Graefe's  knife  and  one  cystotome,  with  Daviel's 
spoon."* 

PAaENSTECHER'S  OPERATION  FOR  CATA- 
RACT differs  from  all  the  others  in  that  he  removes  the 
lens  in  its  capsule  entire.  He  makes  a  flap  incision,  usually 
downwards,  and  entirely  through  the  sclerotic,  leaving  a 
small  bridge  of  conjunctiva  at  the  apex  of  the  flap.  He 
next  excises  a  large  segment  of  the  iris,  and  then  completes 
his  section  by  dividing  the  conjunctival  bridge.  By  gentle 
pressure  on  the  eye  he  now  endeavours  to  urge  the  lens  in 
its  capsule  through  the  sclerotic  wound,  but  should  he  fail 
in  doing  so,  or  if  any  vitreous  should  escape,  he  at  once 
introduces  a  scoop  behind  the  lens,  and  draws  it  out  of 
the  eye  in  its  capsule.  Pagenstecher  states  that  on 
several  occasions  he  has  succeeded  in  thus  extracting  the 
lens  without  the  loss  of  any  vitreous,  notwithstanding 
that  in  some  of  the  cases  it  was  accomplished  by  the  aid 
of  the  scoop.  He  also  refers  to  the  remarkable  absence  of 
iritis  after  this  operation. 

MACNAMARA'S  OPERATION  FOR  CATARACT.— 

The  following  abstract  is  from  Mr.  Macnamara's  account 
of  his  own  operation  : — 

"  The  pupil  having  been  fully  dilated  with  atropine,  the 
patient  laid  on  his  back,  and  placed  under  the  influence  of 
chloroform,  the  operator  adjusts  a  stop-speculum.  Sup- 
posing the  right  eye  is  to  be  operated  upon,  the  surgeon 
standing  behind  his  patient,  with  a  pair  of  fixing  forceps 
seizes  a  fold  of  the  conjunctiva  together  with  the  tendon 
of  the  internal  rectus  so  as  to  have  a  steady  firm  hold  of 
the  eyeball,  and  in  the  other  hand  takes  a  short  and 
broad-bladed  triangular  knife,   and  thrusts  its  point 


*  British  Medical  Journal,  Dec.  2,  1871. 
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through  the  line  of  junction  of  the  cornea  and  sclerotic, 
on  the  temporal  side  of  the  eye.  The  blade  of  the  knife 
la  to  be  passed  steadily  onwards,  nearly  up  to  its  heel,  so 
that  the  incision  made  through  the  sclerotic  is  at  least 
half  an  inch  long.  The  knife  being  laid  on  one  side,  but 
the  speculum  and  hold  of  the  internal  rectus  retained,  the 
scoop  is  to  be  inserted  so  far  into  the  anterior  chamber  as 
to  enable  us  to  reach  the  margin  of  the  pupil ;  the  handle 
of  the  instrument  being  raised,  and  its  rounded  extremity 
depressed,  the  latter  evidently  rests  on  the  capsule  of  the 
lens,  immediately  within  the  margin  of  the  pupil.  The 
scoop  is  now  to  be  slightly  withdrawn,  still  keeping  its 
extremity  on  the  lens,  but  so  as  to  draw  open  the  pupil 
far  enough  to  enable  us  to  pass  the  scoop  round  the  outer 
circumference,  and  thus  behind  the  lens,  the  scoop  being 
thrust  onwards  along  the  posterior  capsule,  until  its 
toothed  extremity  embraces  the  inner  margin  of  the  lens  ; 
in  this  way  the  lens  comes  to  lie  in  the  concavity  of  the 
scoop,  and  may  be  removed  fi-om  the  eye,  if  possible, 
without  breaking  the  capsule.  Should  the  capsule  of  the 
lens  be  ruptured,  however,  during  the  above-described 
manipulation,  the  bulk  of  the  lens  must  still  be  drawn 
out  of  the  eye  by  means  of  the  scoop ;  and  subsequently 
particles  of  lenticular  matter  remaining  in  the  anterior 
chamber  must  be  taken  away."* 

TREATMENT  OF  THE  EYE  AFTER  AN  EXTRAC- 
TION OF  THE  CATARACT.— After  the  operation  is 
completed,  both  eyelids  should  be  gently  closed,  and  a 
Moorfields  bandage  (F.  1)  applied ;  and  the  patient 
should  then  be  placed  in  bed  in  a  darkened  room  with  the 
head  slightly  raised.  If  the  case  progresses  favoui'ably, 
the  patient  may  be  allowed  to  get  up  after  thirty-six 
hours,  and  lie  on  a  sofa,  or,  if  in  a  hospital,  rest  on  the 
outside  of  his  bed.  After  a  ilap  extraction,  the  lids  should 
not  be  opened  to  look  at  the  eye  until  the  seventh  day ; 
but  after  a  modified  linear,  or  a  traction,  operation,  the 
eye  may  be  examined  with  safety  on  the  third  or  fourth 
day.  The  bandage  should  be  changed  night  and  morning, 
as  the  flow  of  tears  renders  the  linen  wet  and  uncomfort- 
able. If  the  lids  become  gummed  together,  a  piece  of 
linen  wet  with  tepid  water  should  be  drawn  a  few  times 


♦  Macnainara,  On  Diseases  of  the  Eye,  3rd  edit.  p.  508. 


CASUALTIES  AFTEE  CATAEACT. 


157 


aacross  their  tarsal  borders,  and  tlieii  gently  pulling  down 
tthe  lower  lid  with  one  finger,  they  may  be  sufficiently 
jparted  to  allow  any  pent-up  tears  to  escape.  If  the  patient 
ishould  complain  that  the  cotton-wool  pad  makes  the  eye 
'hot,  it  maybe  removed,  but  the  fold  of  linen  over  the 
teyes  and  the  bandage  should  be  contiaued.  After  about 
('eight  or  ten  days  the  bandage  may  be  given  up,  and  a 
bbroad  shade  be  worn  over  both  eyes.  Three  or  four  times 
Jduring  the  day  the  lids  should  be  bathed  with  tejiid 
vwater,  or,  if  there  is  any  irritation,  with  the  belladonna 
llotion  (F.  40).  When  there  is  restlessness  after  the 
coperation,  an  opiate,  or,  what  is  better,  a  subcutaneous 
iinjection  of  from  one-sixth  to  one-fourth  of  a  grain  of 
lanorphia  should  be  given  at  bedtime ;  and  if  the  patient 
'complains  of  severe  jjain  in  the  eye,  sufficient  to  prevent 
fsleep,  two  or  three  leeches  should  be  applied  to  the 
ttemple.  If  these  fail  to  give  relief,  the  bandage  should 
ibe  removed,  and  a  fold  of  linen  wet  with  cold  or  iced 
vwater  should  be  laid  over  the  closed  lids,  and  changed  as 
I  often  as  it  becomes  hot  or  dry,  A  mild  purgative  must  be 
ordered  if  necessary,  so  as  to  insure  the  regular  daily 
faction  of  the  bowels  without  straining.  The  patient 
sshould  be  allowed  his  regular  diet,  with  the  exception  of 
tthe  day  of  the  operation,  when  I  generally  advise  only 
tbeef-tea  and  farinaceous  food. 

The  Casualties  which  may  occur  after  an  Extrac- 
TTiON  ov  A  Hard  Cataract  are : — 

1.  Prolapse  of  the  iris.  This  is  peculiar  to  the  flap- 
textraction,  and  to  those  operations  in  which  no  portion  of 
tthe  iris  is  removed. 

2.  Iritis. 

3.  Suppuration  of  the  cornea. 

4.  Acute  ophthalmitis  and  suiDpuration  of  the  globe. 

5.  Imperfect  union  of  the  corneal  wound,  and  conse- 
qquent  fistula. 

6.  Cystoid  cicatrix. 

1.  Prolapse  of  the  iris  may  come  on  from  the  first 
tto  the  fifth  day  after  an  extraction  oi^eration  in  which  no 
iportion  of  iris  has  been  excised,  and  sometimes  even  later, 
lit  is  the  most  frequent  cause  of  failure  of  flap  extraction, 
aand  in  many  cases  seems  to  be  due  to  the  irritation  excited 
Iby  some  cortical  lens  matter  left  in  the  pupil  at  the  time 
:of  the  operation.   It  is,  however,  often  produced  by  some 
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spasmodic  action  on  the  part  of  the  patient,  such  as 
coughing  or  sneezing,  or  by  some  violent  emotion. 

Treatment  — At  first  apply  a  compress  bandage  (F.  3), 
and  leave  the  prolapse  alone.  If  after  a  fortnight  or 
thi'ee  weeks  the  i^rolapse  continues  large  and  shows  no 
tendency  to  stibside,  it  may  be  pricked  at  two  or  three 
points  with  a  fine  needle,  and  the  compress  be  reapplied. 
This  pricking  operation  may  be  repeated  two  or  three 
times  at  intervals  of  three  or  four  days. 

2.  Iritis  after  extraction,  is  usually  chronic  and 
serous.  It  commences  as  a  rule  from  one  to  three  weeks 
after  the  operation.  It  is  always  accompanied  with  pho- 
tophobia and  lachrymation,  and  frequently  with  the  edges 
of  the  lids  puffy,  thickened,  and  excoriated.  (For  a  fur- 
ther account  of  this  form  of  Iritis,  see  Traumatic 
Iritis,  p.  90.) 

Treatment. — Belladonna  to  the  eye  in  one  form  or 
another  to  relieve  pain  and  keep  the  pupil  dilated.  Tonics 
of  quinine  or  iron,  or  both  (F.  79,  80,  81),  should  be  given. 
Counter-irritation  in  the  form  of  small  blisters  the 
size  of  a  shilling  to  the  temple  or  behind  the  ear  occasion- 
ally do  good ;  and  if  the  case  is  veiy  obstinate,  benefit  is 
sometimes  derived  from  a  moderate  mercurial  inunction. 

The  acute  iritis  is  comparatively  rare.  It  usually 
follows  one  or  two  days  after  the  operation,  and  unless 
soon  arrested  it  may  lead  to  the  destruction  of  the  eye. 
Occasionally  it  will  jpartially  subside,  and  then  become 
chronic. 

Treatment. — Leeches  to  the  temple  and  cold  appli- 
cations to  the  eye.  A  fold  of  linen  should  be  laid  over  the 
closed  lids,  and  be  moistened  with  iced  water  as  often  as 
it  becomes  hot  or  dry.  If  the  cold  ceases  to  be  grateful 
to  the  patient,  hot  fomentations  of  poppy-heads  or  bella- 
donna (F.  9,  10)  may  be  substituted.  Diffusible  stimuli 
and  tonics  (F.  67,  77,  79)  should  be  ordered,  with  a  Hberal 
diet,  and  opiates  be  given  if  necessary  to  relieve  pain  and 
produce  sleep.  Mei'cary  in  any  form  is  seldom  of  use  in 
these  cases  ;  it  usually  depresses  the  patient,  and  so  does 
absolute  harm.  In  the  acute  traumatic  ii-itis  which 
follows  the  extraction  of  cataract,  there  is  a  strong  ten- 
dency for  the  inflammation  to  spread  to  the  neighbouring 
tissues,  and  thus  to  drift  into  ophthalmitis  or  general 
inflammation  of  the  eye. 

3.  Suppm-ation  of  the  Cornea  may  be  either  partial 
or  complete.    It  may  commence  in  the  line  of  the  incision 
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iand  involve  more  or  less  of  tlie  corneal  flap,  to  wliicli  it 
,may  be  limited ;  or  it  may  be  difiuse,  and  anclude  the 

eentire  cornea.  .    .  j  j 

Symptoms.— Increasmg  pam  m  the  eye  and  arouna 
tthe  orbit;  oedematous  swelling  and  redness  of  the  lids; 
.chemosis  of  the  conjunctiva  and  a  muco-purulent  dis-  . 

.charge^^  suppuration  is  partial  and  circumscribed, 
-the  line  of  the  incision  will  look  opaque  and  yellow,  and 
■there  will  be  some  purulent  inhltratiou  extendmg 
•iinto  the  flap  of  the  cornea,  whilst  the  lower  part  of  the 
.cornea,  although  perhaps  slightly  turbid,  will  still  retam 

■  some  of  its  transparency  and  polish.  This  condition  ot 
•the  eye  is  sufficient  to  create  great  anxiety,  but  if  the 

■  suppuration  can  be  confined  to  the  margin  of  the  wound, 

■  it  is  not  hopeless.  The  dangers  are— 1,  That.the  suppura- 
;tion  will  become  diffuse ;  2,  that  it  will  extend  itself  to  the 
.  deeper  structures  and  induce  a  suppurative  inflammation 
.  of  the  globe ;  3,  that  although  the  suppuration  of  the 
i  cornea  may  be  subdued,  a  secondary  iritis  or  u-ido-cyclitis 
imay  follow,  which  will  in  the  end  produce  softening  and 
;  atrophy  of  the  globe. 

When  the  suppuration  of  the  cornea  is  diffuse  or  com- 

■  plete,  the  symptoms  are  the  same  but  intensified.  _  The 

:  suppuration,  instead  of  being  confined  to  the  margin^  of 
1  the  flap,  invades  the  whole  structure  of  the  cornea.  The 
I  eye  must  then  be  considered  as  irre]parably  lost. 

In  old  and  feeble  patients  suppuration  of  the  cornea 
will  occasionally  occur  without  the  usual  inflammatory 
symptoms  of  pain  Avith  redness  and  swelling  of  the  lids 
being  manifested.  This  once  happened  to  a  poor  old 
woman,  who  had  long  been  an  inmate  of  a  workhouse,  on 
whom  I  operated  for  cataract.  With  only  a  sense  of 
grittiness  in  the  eye,  and  with  the  slightest  trace  of 
swelling  of  the  upper  lid,  partial  suppuration  of  the 
cornea  followed  on  the  fifth  or  sixth  day  after  the  opera- 
tion. 

Treatment. — An  attempt  may  be  made  to  ward  ofi^  the 
early  symptoms  by  the  application  of  two  or  three  leeches 
to  the  temple,  and  iced  water  to  the  eye  ;  but  as  soon  as 
it  is  ascertained  that  suppuration  of  the  cornea  has  com- 
menced, a  different  treatment  should  be  adopted.  Warm 
fomentations  of  poppy-heads  or  belladonna  give  the  most 
relief,  and  may  be  used  every  two  or  three  hours,  and  in 
the  intervals  a  fold  of  lint  should  be  laid  over  the  eye 
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and  kept  moist  with  warm  water  or  the  belladonna  lotion. 
Pain  should  be  relieved  by  repeated  doses  of  opium,  which 
may  be  combined  with  ammonia,  quinine,  or  liq.  cin- 
chona (F.  76).  The  patient  should  be  fed  up  with  such 
food  as  he  can  be  prevailed  on  to  take,  and  a  moderate 
allowance  of  wine  be  ordered  for  him.  A  compress  ban- 
dage (F.  3)  applied  to  the  eye  on  the  first  indication  of 
corneal  suppuration  is  often  of  service,  and  may  be  used 
jointly  with  the  warm  applications,  the  bandage  being 
removed  three  or  four  times  daily  to  allow  of  the  fomen- 
tations. If  the  pressure  be  painful  it  should  not  be 
persevered  in. 

4.  Acute  Ophthalmitis  and  Suppuration  of  the 
Globe.^ — When  this  happens  the  eye  is  lost,  and  the  only 
course  to  be  pursued  is  to  hasten  the  suppuration  by 
■warm  and  soothing  applications ;  to  give  free  vent  to  the 
pus  by  an  incision  through  the  cornea  if  necessary ;  to 
relieve  pain  by  opiates  ;  and  to  support  the  patient  by 
tonics,  stimulants,  and  a  good  diet. 

6.  Imperfect  Union  of  the  Corneal  Wound 
and  consequent  Fisttda. — From  some  cause,  often 
difficult  if  not  impossible  to  explain,  the  wound  of  the 
cornea  after  the  extraction  of  cataract  fails  to  unite  com- 
pletely, and  a  small  fistula  remains  through  which  the 
aqueous  slowly  dribbles. 

Treatment. — A  compress  bandage  (F.  3)  should  be 
placed  over  the  closed  lids,  and  twice  a  day  a  few  drops 
of  a  solution  of  atropine,  gr.  1  ad  aqute  ^  1,  be  dropped 
into  the  eye.  This  treatment  generally  succeeds  in  closing 
the  fistula,  but  if  after  a  fair  trial  it  produces  no  effect, 
the  opening  in  the  cornea  may  be  touched  with  a  fine 
camel's-hair  brush  charged  with  nitrate  of  silver,  as 
recommended  at  page  50. 

For  the  symptoms  and  fvirther  treatment  of  corneal 
fistula,  see  Fistula  of  the  Cohnea,  page  50. 

Cystoid  Cicatrix. — This  can  only  occur  when  the 
incision  has  been  made  in  the  sclerotic.  It  is  due  to  the 
edges  of  the  wound  not  coming  into  close  contact  and 
to  their  consequent  union  through  the  intei-vention  of 
cicatricial  tissue,  which  gradually  yields  before  the  out- 
ward pressure  of  the  parts  within  the  eye,  and  becomes 
thinned  and  bulging.  This  condition  of  the  cicatrix  in 
the  sclerotic  wUl  be  occasionally  met  with  after  iridectomy 
for  glaucoma.  It  is  most  liable  to  happen  in  eyes  in 
which  there  is  an  increased  inti'a-ocular  tension. 
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Treatment. — If  the  cystoid  cicatrix  is  small  or  gives 
no  inconvenience,  it  is  best  to  leave  it  alone.  When  large 
or  troublesome,  it  may  be  punctured  with  a  broad  needle. 
If  the  bulging  of  the  cicatrix  is  on  the  increase,  and  the 
tension  of  the  eye  is  glaucomatous,  an  iridectomy  should 
be  performed. 

CAPSITIiAE,  CATAEACT  is  a  misnomer.  There  can- 
not be  an  opaque  capsule  and  a  transparent  lens.  There 
may  be  an  opaque  and  chalky  capsule  containing  the 
shrunken  remains  of  a  lens,  or  there  may  be  an  opaque 
cajDsule  filling  the  pupil  after  the  lens  from  some  cause 
has  gone ;  but  neither  of  these  can  be  considered  as 
examples  of  capsular  cataract.  The  class  of  cases  to 
which  the  term  can  be  most  correctly  applied  are  those 
in  which  there  are  spots  or  patches  of  opacity  on  the 
capsule  with  a  perfectly  transparent  lens. 

These  local  opacities  may  exist  under  two  circum- 
stances : — 

1st.  Patches  of  opacity  on  the  lens  capsule  may  be 
formed  from  inflammatory  exudations  during  iritis  or 
other  inflammations  of  the  eye.  They  are  usually  central 
and  correspond  to  the  pupil,  but  occasionally  they  are 
deposited  as  a  white  zone  around  the  margin  of  the  lens, 
and  can  be  only  detected  when  the  pupil  is  dilated. 

2nd.  In  young  children  one  or  more  white  spots  are 
occasionally  seen  on  the  lens  capsule,  the  lens  itself  bein  g 
clear.  On  examining  the  cornea  of  such  eyes,  a  small 
nebula  will  be  frequently  found  to  correspond  with  the 
speck  on  the  lens  capsule ;  and  on  inquiry  it  will  be  found 
that  these  patients  have  had  ophthalmia  neonatorum. 
The  inference  is  that  during  the  attack  the  swollen  cornea 
and  the  most  prominent  jDart  of  the  lens  came  together, 
and  that  the  capsule  at  the  point  of  contact  then  became 
opaque.  It  should  be  remembered  that  in  newly-born 
children  the  space  between  the  centre  of  the  lens  and  the 
cornea  is  so  small  as  hardly  to  deserve  the  name  of  an 
anterior  chamber.  When  the  central  capsular  opacity  is 
single  and  prominent,  it  has  been  called  pyramidal 
cataract. 

CAPSULO-LENTICTJLAE,  CATARACT.— In  this  form 
of  cataract  the  capsule  partakes  of  the  opacity.  It  may 
not  be  absolutely  opaque,  but  its  transparency  is  so 
affected  that  it  would  materially  interfere  with  vision 

M 


162      DISEASES  OF  THE  CRYSTALLINE  LENS. 


after  the  opaque  lens  has  been  removed.  This  opacity 
is  generally  confined  to  the  anterior  layer  of  the  lens 
capsule. 

Treatment. — In  these  cases  the  plan  practised  by 
Sir  W.  Bowman  should  be  adopted.  After  the  section  of 
the  cornea  has  been  completed  and  the  piece  of  iris 
excised,  if  an  iridectomy  has  to  be  performed,  instead  of 
tearing  through  the  lens  capsule  with  the  ordinary  pricker, 
a  pair  of  fine  iris  forceps  is  introduced  through  the  corneal 
wound,  and  seizing  hold  of  the  anterior  layer  of  the 
capsule,  it  is  withdrawn  from  the  eye,  and  the  operation 
of  extraction  of  the  lens  is  then  completed  in  the  nsnal 
way. 

DIABETIC  CATARACT. — The  only  peculiarity  in  this 
variety  of  cataract  is  its  origin.  The  opaque  lens  pre- 
sents no  characteristic  to  distinguish  it  from  cataract 
arising  from  other  diseases,  or  from  senile  decay.  As 
diabetes  frequently  attacks  young  people,  this  disease 
may  be  considered  as  one  of  the  causes  of  cataract  in 
early  life.  The  cataract  is  usually  soft,  but  this  is  due  to 
the  age  of  the  patient,  who  is  generally  below  the  period 
of  life  at  which  cataract  is  common.  In  diabetic  cataract 
the  opacity  is  probably  dependent  on  impaired  nutrition. 

Treatment. — The  same  as  for  ordinary  cataract.  The 
presence  of  diabetes  has  been  urged  as  a  reason  for  not 
operating ;  but  if  the  patient  is  apparently  in  fair  health 
and  not  much  emaciated,  an  operation  is  certainly  not 
contra-indicated.  I  have  on  several  occasions  operated 
myself  for  diabetic  cataract,  and  have  frequently  seen  my 
colleagues  do  so  at  the  Ophthalmic  Hospital,  and  in  no 
case  have  any  unfavourable  symptoms  followed. 

FLUID  CATARACT  usually  occurs  in  young  patients 
and  is  sometimes  congenital.  It  has  a  uniform  greyish- 
white  milk-and-water  colour  without  any  visible  strias  or 
spots.  The  fluidity  does  not  always  include  the  whole 
lens  ;  it  occasionally  happens  that  within  a  fluid  cortex 
there  is  a  small  fii-m  nucleus.  There  is,  however,  a  form 
of  fluid  cataract  which  is  met  with  in  elderly  j)eople  which 
seems  to  be  an  advanced  stage  of  degeneration  of  the  lens. 
The  lenticular  matter  is  converted  into  a  semi-transparent 
yellowish  fluid,  which  contains  oil  globules  and  sometimes 
plates  of  cholesterine.  In  some  exceptional  cases  the 
fluid  is  of  a  dark  chocolate  or  sepia  colour.   Mr.  Haynes 
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Walton  relates  tlie  case  of  a  lady,  a3t.  seventy-seven,  on 
whom  he  oiierated,  in  which  "  the  capsule  did  not  contain 
a  particle  of  lens,  but  was  filled  with  material  like  coffee- 
grounds."* 

Treatment. — The  same  as  for  other  forms  of  cataract. 
If  after  the  section  has  been  made  in  the  cornea  and  the 
lens  capsule  opened  with  the  pricker  the  lenticular  matter 
is  found  to  he  fluid,  it  may  be  either  sucked  out  with  a 
syringe  or  allowed  to  escape  along  the  groove  of  a  curette. 

TRAUMATIC  CATARACT,  or  cataract  the  result  of 
an  injury  to  the  eye,  may  occur  either  with  or  without  a 
rupture  of  the  external  coats  of  the  eye. 

1.  Traumatic  Cataract  -with  Ruptm'e  of  the 
External  Coats  of  the  Eye. — One  of  the  most  fre- 
quent complications  of  a  wound  of  the  cornea  is  an  injury 
to  the  lens.  Wounds  of  the  lens  terminate  almost  in- 
variably in  cataract.  The  point  of  injury  is  within 
twenty-four  hours  indicated  by  an  opaque  patch,  and 
this  opacity  gradually  increases  until  the  whole  lens 
becomes  opaque.  The  rapidity  of  the  formation  of  the 
cataract  will  depend  partly  on  the  extent  of  the  injury 
inflicted  on  the  lens  and  its  capsule,  and  partly  also 
on  the  age  of  the  patient.  If  the  rent  in  the  capsule 
is  lai'ge,  and  the  lenticular  matter  has  also  been  broken 
into,  the  aqueous  humour  will  be  rapidly  brought  into 
contact  with  the  lens  substance,  and  its  transparency 
will  be  quickly  destroyed.  In  the  young,  the  lens  is 
soft,  and  becomes  more  rapidly  cataractous  from  an 
injury  than  in  the  aged,  where  it  is  more  dense  and  has 
a  firm  nucleus.  The  immediate  effect  of  a  wound  of 
the  lens  is  the  admission  of  the  aqueous  within  its 
capsule.  This  is  imbibed  hy  the  lens  tissue,  each  part  of 
which  becomes  opaque,  and  rapidly  swells  as  it  is  brought 
under  the  influence  of  the  aqueous;  so  that  the  swelling 
of  the  lens  increases  with  the  opacity  until  the  whole  is 
opaque.  The  leus  thus  swelling  frequently  presses  on 
the  posterior  surface  of  the  iris,  and  excites  great  irrita- 
tion :  hence  it  is  of  the  utmost  importance  that  the  pupil 
should  be  kept  fully  dilated  with  atropine,  in  order  to 
afi'ord  space  for  the  swelling  lens,  and  to  prevent  as  far  as 
possible  its  encroaching  on  the  iris. 


*  Surgical  Diseases  of  the  Eye,  2nd  edition,  p.  512. 
M  2 
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The  irritation  wliicb.  ia  thus  excited  by  a  cataractous 
lens  is  greater  and  more  apt  to  occur  in  the  adult  and 
aged  person  than  it  is  in  the  child.  The  most  serious 
symptom  which  the  pressure  of  a  swollen  lens  on  the  back 
of  the  iris  is  apt  to  produce  is  a  glaucomatous  hardness  of 
the  globe— a  condition  known  as  traumatic  glaucoma. 
It  is  ushered  in  with  increased  pain  and  irritation ;  the 
anterior  chamber  is  diminished  in  size  from  the  lens 
having  pushed  the  iris  forwards  towards  the  cornea ;  the 
eye  has  a  pinkish  tinge  from  a  general  fulness  of  the 
sclerotic  vessels,  but  especially  of  those  which_  form  the 
ciliary  zone,  and  the  tension  of  the  globe  is  increased. 
This  state  of  eye  is  fraught  with  danger,  and  always  de- 
mands immediate  treatment. 

Traumatic  cataract  with  rupture  of  the  external  coats 
of  the  eye  is  very  commonly  associated  with  a  prolapse 
or  laceration  of  the  iris,  or  with  both ;  indeed  it  is  more 
usual  for  it  to  be  accompanied  with  some  lesion  of  the 
iris,  than  for  the  injury  to  be  confined  to  the  lens. 

2.  Traumatic  Cataract  without  Rupture  of  the 
External  coats  of  the  Eye.— Sudden  violence  against 
the  eye,  or  to  the  bony  parts  which  surround  it,  may 
cause,  without  any  rupture  of  the  external  coats  of  the 
eye,  a  rent  in  the  capsule  of  the  lens  sufficient  to  allow  the 
aqueous  to  permeate  its  structure  and  to  render  it  cata- 
ractous. Yon  Graefe  noticed  that  in  such  cases  the  rent 
is  generally  at  the  periphery  of  the  lens,  or  within  the 
area  of  the  thin  posterior  capsule,  but  never  in  the  middle 
of  the  anterior  capsule. 

Again,  a  blow  on  the  eye  may,  without  any  apparent 
iniury  of  the  lens  capsule,  so  disarrange  the  internal 
structure  of  the  lens  that  its  nutrition  will  become  im- 
paired, and  as  a  result  its  transparency  will  be  destroyed. 
This  accident  is  more  rare  than  the  preceding,  m  which 
the  lens  capsule  is  torn.  The  form  of  cataract  which  is 
usually  produced  is  a  diffused  opacity;  a  portion  of  the 
lens  first  becomes  nebulous,  and  this  nebulosity  increases 
until  the  whole  lens  is  opaque.  ^    .  -r. 

Treatment  of  Traumatic  Cataract— l.  i±  the 
cataract  is  uncomplicated  ivith  injunj  to  the  iris,  and  has 
been  caused  by  some  fine  sharp-pointed  instrument  pene- 
tratino-  the  cornea,  there  is  good  reason  to  hope  for  a 
favourable  result.  A  solution  of  atropine,  gr.  1  a;d  aqure 
gl  should  be  dropped  twice  or  three  times  a  day  into  the 
eye  to  dilate  the  pupil  fully,  and  thus  to  keep  the  ins  out 
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of  the  way  of  the  swelling  lens.  A  compress  and  bandage 
should  be  fastened  over  the  closed  lids,  or,  if  it  is  more 
comfortable,  a  fold  of  linen  wet  with  cold  water  or  the 
belladonna  lotion  (F.  40)  may  be  laid  over  the  eye.  it 
there  is  pain  in  the  eye  or  around  the  orbit,  two  leeches 
should  be  at  ouce  applied  to  the  temple.  The  patient 
should  be  kept  in  a  darkened  room.  If  after  all  the  irri- 
tation occasioned  by  the  injuiy  has  subsided,  a  gradual 
absorption  of  the  lens  matter  is  found  to  be  going  on,  it  is 
wise  not  to  meddle  with  the  cataract,  but  to  keep  a  care- 
ful watch  over  the  eye,  and  be  prepared  to  treat  symp- 
toms as  they  arise,  being  guided  by  them  in  the  future 
management  of  the  case. 

2.  If  the  wound  in  the  lens  is  complicated  with  injury 
to,  or  prolapse  of,  the  iris,  attention  must  first  be  directed 
to  the  iris,  which,  if  prolapsed,  will  require  to  be  dealt 
with  in  one  of  the  ways  suggested  under  the  heading 
Pkolapse  of  the  Ibis.  The  general  treatment  recom- 
mended in  the  preceding  section  must  be  also  adopted 
here,  and  if  no  untoward  symptoms  arise,  the  cataractous 
lens  must  be  '.left  untreated  nntil  the_  eye  has  quite  re- 
covered from  the  primary  shock  of  the  injury. 

Whenever  a  traumatic  cataract  excites  great  irritation 
or  induces  symptoms  of  traumatic  glaucoma,  the  lens 
should  be  at  once  removed.  The  operation  to  be  selected 
will  depend  on  the  density  of  the  lens,  the  general  con- 
dition of  the  eye,  and  the  age  of  the  patient.  As  a  rule, 
when  the  lens  is  soft,  a  linear  extraction  should  be  per- 
formed, and  an  iridectomy  may  be  combined  with  this 
operation  if  circumstances  render  it  advisable. 

If,  however,  the  patient  is  advanced  in  years,  and  the 
lens  consequently  more  or  less  hard,  the  best  operation 
will  l3e  the  extraction  operation  with  iridectomy,  see 
page  152. 

SECONDARY  CATARACT  is  when  the  opacity  of 
the  lens  is  dependent  on,  and  secondary  to,  disease  of 
the  vitreous,  choroid,  or  retina.  In  these  cases  the  lens 
not  only  grows  opaque,  but  frequently  undergoes  a 
further  degeneration,  and  earthy  salts,  the  carbonate 
and  phosphate  of  lime,  are  deposited  both  in  it  and  in 
its  capsule.  The  appearance  of  such  a  lens  is  very 
characteristic;  it  is  usually  somewhat  shrunken  and 
flattened,  with  a  peculiar  opaque  chalky  look,  and 
either  strikingly  white  or  tinged  slightly  with  yellow. 
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It  is  often  associated  with  other  degenerative  changes 
within  the  eye,  and  occurs  conjointly  with  bony  forma- 
tions on  the  choroid,  and  secondary  detachments  of  the 
retina. 

Treatment. — Secondary  cataracts,  as  a  rule,  are 
best  left  alone.  In  the  majority  of  cases,  the  e3''e,  when 
the  cataract  is  complete,  is  blind,  and  the  extraction  of 
the  lens  would  give  no  improvement  of  sight.  Even  in 
the  most  favourable  instances,  where  there  is  some  per- 
ception of  light,  and  a  moderately  active  pupU,  the 
fundus  of  the  eye  is  usually  so  u]i sound  that  it  is 
always  doubtful  whether  the  slight  chance  of  benefit  is 
sufficient  to  justify  the  risk  of  an  operation.  Certainly, 
when  the  patient  has  one  eye  good,  no  operation  for  the 
extraction  of  an  opaque  and  chalky  lens  in  the  other 
should  be  performed. 


CAPSULAE  OPACITIES. 

CAPSTJLAE  OPACITIES  FOLLOWING  THE  LOSS 
OF  THE  LENS. — After  the  lens  has  been  removed, 
either  by  absorption  or  extraction,  some  density  of  the 
capsule  which  has  been  left  is  very  apt  to  occur,  and 
to  greatly  mar  the  excellence  of  vision  which  the 
patient  would  otherwise  possess.  The  degree  of  opacity 
varies  very  much,  and  is  dependent  on  different  cir- 
cumstauces. 

The  simplest  form  of  Opacity  of  the  Capsule 

is  that  which  often  occurs  after  an  operation  for  the 
removal  of  the  lens,  especially  after  linear  or  suction 
extraction.  Its  formation  is  unaccompanied  with  any  in- 
flammatoiy  action.  Examined  with  the  ophthalmoscope, 
a  film  of  cajjsule  will  be  found  occupying  the  pupillary 
space,  not  actually  oiiaque,  but  with  its  transparency 
sufiiciently  dulled  to  interfere  with  the  due  passage  of  the 
light  to  the  fundus  of  the  eye.  Sir  W.  Bowman  has  shown 
that  the  capsule  may  cause  a  serious  imperfection  of  sight 
witliout  becoming  opaqiie,  by  assuming  a  wrinkled  and 
folded  state,  so  as  to  produce  an  unequal  refraction  of 
light  in  its  passage  through  it,  and  a  consequent  con- 
fusion of  the  image  on  the  retina. 

The  second  form  of  Opacity  of  the  Capsule  is 
where  the  membrane  itself  is  semi-opaque,  but  its  opacity 
is  considerably  increased  by  bits  of  soft  lenticular  matter 
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having  become  enclosed  between  parts  of  the  anterior 
and  posterior  layers  of  the  capsule  If  the  pupi  be 
cUlatecl  with  atropine,  the  opacity  of  the  c^P^f  9  ^^^^  ^^^^ 
seen  to  vary  in  density  m  d.flerent  pomts  of  ts  aieu, 
according  to  the  quantity  of  lens  matter  which  .has  been 
enclosed  between  its  layers.  This  form  of  opacity  is  not 
necessarily  accompanied  with  any  inflammatory  action. 

The  third  form  of  Opacity  of  the  Capsule  is 
always  associated  with  iritis.  Lymph  is  effused  on  the 
surface  of  the  capsule,  and  adhesions  more  or  ess  exten- 
sive between  it  and  the  iris  close  the  pupil.  The  capsule 
itself  becomes  opaque,  and  blending  with  the  lymph  ui^on 
its  surface  grows  tough,  and  almost  fibrous  in  its  struc- 
ture,  losing  all  its  natural  elasticity.  This  state  of  the 
capsule  is  very  frequently  combined^  with  some  sott 
opaciue  lens  substance  shut  in  between  its  layers  ;  indeed, 
in  many  cases  it  is  due  to  the  irritation  which  has  been 
excited  from  some  lenticular  matter  having  been  lett 
behind  at  the  time  of  the  operation  for  the  extraction  ot 

the  lens.  t  •  -u  e  „ 

It  is  this  form  of  membranous  opacity  whicli  tie- 
quently  undergoes  after  a  lapse  of  time  a  degeneration 
of  structure;  in  some  cases  losing  the  toughness  it  at 
first  acquired,  it  becomes  brittle  and  friable,  allowing  a 
needle  or  a  pair  of  iris  forceps  to  pass  through  it  hko 
tinder;  or  it  may  in  after  years  become  the  scat  ot 
earthy  deposits.  The  second  form  of  capsular  opacity  i 
alluded  to,  where  a  portion  of  lenticular  matter  is  en- 
closed between  the  layers  of  the  capsule,  is  also  liable  to 
degenerative  changes,  and  to  have  earthy  salts  deposited 
in  the  vestiges  of  the  lens  between  its  folds. 

TREATMENT   OF   CAPSULAR  OPACITIES.  —  In 

treating  opacities  of  the  capsule  after  the_  lens  has 
been  removed,  it  may  be  taken  as  a  rule  which  should 
never,  if  possible,  be  departed  from,  that  no  opera- 
tion should  be  performed  so  long  as  the  eye  is  red  or 
irritable.  ,    •  i 

Needle  Operation  for  Opaqtie  Capsule.— A  single 
needle  is  usually  sufficient  to  tear  an  opening  through  the 
semi-opaque  or  wrinkled  ca])sule  which  is  often  found  after 
an  ordinary  operation  for  cataract,  but  two  needles  should 
be  in  readiness  in  case  a  second  is  required. 

Before  commencing  the  operation  the  pupil  should  be 
fully  dilated  with  atropine.  The  needle  should  penetrate 
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fm  •  ''^'^T'^^y  ^^^out  one  or  one  and  a  half  lines 

the  ontn^-r''^?        f '  ^^."^  ^^^-o^^        pupil  to 

the  opposite  side  It  should  puncture  the  capsule  close  to 

nPPd  ^r""  "I^S^^'y  depressiug  the  hand,  the 

tfw  dip  a  little  into  the  viti-eous,  and  to  cut 

linr'T.i  ^'^^'^  eyes  one  or  two 

dips  ot  the  needle  will  suffice  to  make  a  clear  opening  in 

manyTmes  "^^"^^  they  have  to  be  repeated 

Occasionally  it  happens  that  after  the  needle  has  made 
an  opening  through  the  capsule,  an  adherent  film  remains 
stretching-  across  the  pupil,  which  a  single  needle  fails  to 
divide.  A  second  needle  should  then  be  used,  after  the 
man  ner  first  recommended  by  Sir  W.  Bowman.  It  should 
be  introduced  by  the  other  hand  through  the  cornea  at 
a  point  nearly  opposite  to  the  first;  and  passing  its 
pomt  hehmd  the  band,  whilst  that  of  the  first  needle 
remains  in  front  of  it,  so  that  their  points  cross,  the  one 
needle  is  made  to  revolve  a  few  turns  over  the  other, 
V,  T,,  capsule  is  torn;  or  if  this  does  not 

readily  follow,  the  two  needles  may  be  then  slightly  but 
slowly  separated;  a  proceeding  which  will  seldom  fail  in 
breakmg  it  through. 

In  cases  where  there  is  some  lens  matter  enclosed 
between  the  anterior  and  posterior  layers  of  the  capsule, 
a  needle  operation  such  as  has  been  already  described 
will  generally  be  sufficient.  The  bi-eaking  up  of  the 
capsule  will  expose  the  particles  of  lens  matter  to  the 
action  of  the  aqueous,  and  they  will  usually  be  quicklv 
absorbed.  j        i  j 

When  there  has  been  iritis,  and  the  pupil  is  closed  with 
a  dense  membrane,  a  new  pupil  may  be  formed  and  the 
capsule  torn  through  with  two  needles  ;  but  this  will  not 
always  suffice,  as  iritis  will  often  follow  the  operation,  and 
the  pupil  will  agam  become  closed.  It  is  generally  neces- 
sary, after  the  capsule  has  been  torn  through,  to  remove 
a  portion  of  the  iris  and  make  a  false  pupil.  Another 
very  efficient  way  of  dealing  with  such  cases,  is  to  divide 
the  capsule  and  cut  through  the  lower  margin  of  the 
pupil  with  fine  scissors.  Fig.  21,  page  103. 

To  use  Two  Needles  to  Tear  thi-ough  the 
Opaque  Capsule  and  Open  out  the  Closed  Pupil. 
— One  needle  is  to  be  introduced  through  one  side  of 
the  cornea  and  be  passed  into  the  centre  of  the  capsule 
upon  which  the  pupil  is  contracted  and  adherent.  The 
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;  second  needle  is  to  penetrate   the  opposite  side  of 
'.the  cornea,  and  to  be  inserted  also  into  the  capsule 
■close  to  the  first.     The  points   of  the  two  needles 
rare  now  to  be  dipped  downwards   a  little  into  the 
^vit^•eous,  and  to  be  drawn  slowly  in  opposite  direc- 
ttions,  so  as  to  tear  through  the  capsule,  and 
.at  the  same  time  to  pull  open  the  pupil. 
IHaving  done  this,  the  needles  are  to  be 
^withdrawn,  and  according  to  the  size  of  Y 
tthe  pupil  which  has   been  formed  must 
I  depend  the  necessity  of  making  an  arti- 
rficial  pupil  by  removing  a  piece  of  the  iris, 
llf  the  new  piipil  does  not  open  out  suffi- 
iciently,  it  will  be  well  at  once  to  make  an 
copening  in  the  cornea  with  a  broad  needle, 
aand  with  a  Tyrrell's  hook  (Fig.  20,  p.  102) 
tto  draw  out  a  piece  of  the  iris  and  cut 
lit  off. 

The  most  difficult  cases,  however,  of  all 
tto  treat  are  those  in  which  there  is  a  piece 
oof  tough  milhj-white  loohincj  lens  ca^JStde 
"occupying  the  ■pupillanj  area,  and  to  ivhich 
'  the  iris  is  adherent  at  points.  The  normal 
(elasticity  of  such  a  portion  of  capsule  has 
:been  lost,  and  oftentimes  some  of  the  earthy 
;  salts  are  found  to  be  incorporated  with  it, 
lOr  with  the  remains  of  the  little  lenticular 
lanatter  which  has  been  enclosed  between  its 
llayers.  A  needle  operation  here  would  do 
mo  good. 

There  are  two  modes  of  dealing  with  such 
ceases : — 

1.  The  most  safe,  and  at  the  same  time 
'aa  very  efiicient  operation,  is  to  cut  through 
tthe  opaque  capsule  and  enlarge  the  old 
fpupil  by  a  pair  of  scissors  (Fig.  21,  page 
1103).  An  incision  is  to  be  made  with  the 
1  point  of  an  iridectomy  knife  just  within 
tthe  upper  margin  of  the  cornea,  sufficiently 
l..arge  to  admit  easily  the  closed  blades  of  the  scissors, 
irhe  scissors  are  then  to  be  introduced  within  the 
:bhamber,  and  the  sharp-pointed  blade  made  to  perforate 
tbhe  opaque  capsule,  and  passed  downwards  some  distance 
oehind  the  pupillary  edge  of  the  iris,  when  with  one 
.blip  of  the  scissors  the  opaque  capsule  and  sphincter 
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of  tie  iris  is  divided.  If  the  iris  be  sufficiently  healthy 
for  its  cut  edges  to  retract,  a  good  pupil  will  be  thus 
formed. 

2.  Having  fully  dilated  the  pupil  with  atropine,  detach 
the  opaque  capsule  from  its  adhesions  to  the  iris  by  a  fine 
needle  introduced  through  the  cornea.  This  being  done, 
the  fine  needle  is  to  be  withdrawn  and  the  opening  it  has 
made  is  to  be  enlarged  with  a  broad  needle  to  allow  of  the 
introduction  within  the  anterior  chamber  of  the  canular 
forceps  (Fig.  43),  with  which  the  piece  of  capsule  is  to  be 
seized  and  drawn  out  of  the  eye.  If,  on  drawing  out  the 
opaque  capsule  through  the  aperture  in  the  cornea,  a  point 
of  it  is  found  still  adherent  to  the  iris,  that  which  has  been 
withdrawn  should  be  snipped  off  with  a  pair  of  scissors, 
but  no  attempt  should  be  made  to  detach  it  by  force. 
This  operation  is  a  very  hazardotis  one,  though  the  resiilt, 
when  success  follows,  is  very  brilliant.  The  great  danger 
consists  in  the  dragging  upon  the  iris  and  the  cihary  pro- 
cesses. I  have  occasionally  seen  suppuration  of  the  globe 
follow  this  operation. 

After  all  operations  for  capsular  opacities,  the  eye 
should  be  kept  for  at  least  three  or  four  days  with  the 
IDupil  fully  dilated  with  atropine. 

DISLOCATIONS  OF  THE  LENS. 

DISLOCATION  OF  THE  LENS  INTO  THE  AN- 
TERIOR CHAMBER  may  be  either  congenital,  or  the 
result  of  an  injury  such  as  a  blow  on  the  eye,  or  on  the 
head  in  the  vicinity  of  the  eye.  Occasionally  it  is  caused 
by  excessive  retching  or  coughing,  but  in  such  cases  it 
will  generally  be  found  on  inquiry  that  the  eyes  were 
unsound,  and  predisposed  to  this  accident. 

Symptoms. — A  transparent  lens  lying  in  its  capsule 
in  the  anterior  chamber  presents  a  peculiar  and  charac- 
teristic appearance.  It  looks  like  a  large  drop  of  oil 
lying  at  the  back  of  the  cornea,  the  margin  of  the  lens 
exhibiting  a  brilliant  yellow  reflex.  The  iris  is  pushed 
backwards,  and  the  anterior  chamber  is  thus_  greatly 
deepened.  The  pupil  is  always  more  or  less  dilated  in 
proportion  to  the  amount  of  pressure  the  lens  exerts  upon 
the  iris.  The  lens  in  this  abnormal  position  _  acts  as 
a  foreign  body.  It  is  productive  of  great  irritation,  and 
of  severe  pain.  The  inflammation  which  so  frequently 
follows  this  accident  may  be  partially  due  to  other  parts 
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.Df  the  eye  having  suffered  from  the  primary  injury; 
Imt  much  must  also  be  attributed  to  the  pressure  of  the 
Icens  on  the  iris. 

The  pain  which  accompauies  this  displacement  of  the 
k-ens  is  usually  severe  and  neuralgic  in  character,  often- 
tbimes  more  intense  than  the  state  of  the  eye  woirld  lead 
r.as  to  anticipate ;  but  the  pressure  on  the  iris,  and  couse- 
iiiuentlyon  the  ciliary  nerves,  is  sufficient  to  account  for 
iLts  severity. 

Treatment  of  Dislocation  of  the  Lens  into  the 
M.nterior  Chamber. — If  the  lens  is  giving  rise  to  irrita- 
tiion,  it  should  undoubtedly  be  removed,  and  as  soon  _as 
pposssible :  the  irritation  will  probably  continue  and  in- 
c^rease  if  it  is  allowed  to  remain  in  its  abnormal  position. 
IBut  if  the  lens,  although  lying  in  the  anterior  chamber,  is 
mot  acting  as  an  irritant,  and  the  eye,  when  seen  by  the 
ssurgeon,  is  perfectly  quiet  and  free  from  undue  vascularity, 
Iwhat  course  should  be  pursued  ?  To  answer  this  question, 
lit  is  necessary  first  to  consider  what  are  the  present,  and 
^what  are  likely  to  be  the  ultimate  effects  of  such  an  acci- 
I'dent.    There  are  two  results  which  generally  follow  the 
!  long-continued  presence  of  the  lens  in  the  antei'ior  cham- 
ber— viz.,  paralysis  and  atrophy  of  the  iris  ;  both  of  these 
a,re  due  to  the  one  cause,  pressure  of  the  lens  on  the  iris. 
They  are  not  the  immediate  results  of  a  dislocated  lens, 
ibut  they  are  the  sequences  of  the  prolonged  pressure  . 
nvhich  is  kept  up  by  the  lens  against  the  iris,  when  it  has 
I  been  allowed  to  remain  for  many  months  or  years  in  contact 
vwith  it.  Now,  although  the  eye  when  first  seen  may  be  quiet 
aand  free  from  all  vascular  excitement,  yet  it  is  impossible 
tto  say  how  long  this  quiescent  state  may  last.    An  out- 
I  break  of  acute  inflammation  may  occur  at  any  time  with- 
Lout  any  especial  assignable  cause  beyond  the  abnormal 
ipressure  ot  the  lens  on  the  iris.    Again,  the  presence  of 
tthe  lens  in  the  anterior  chamber  is  very  apt  to  give  rise 
1  to  a  glaucomatous  state,  under  which  the  tension  of  the 
;  globe  becomes  suddenly  increased,  and  the  pain  -very 
;  severe.    This  condition  is  always  one  of  peculiar  danger 
■  to  the  eye,  and  calls  at  once  for  active  treatment. 

Considering,  then,  the  many  casualties  which   may  . 
happen  to  an  eye  with  a  dislocated  lens  lying  in  its 
anterior  chamber,  I  believe  it  is  advisable  in  all  cases  to 
remove  it. 

In  chUdreu  a  suction  operation  or  a  linear  extraction 
may  be  performed.  It  is  generally  judicious  in  su.ch  cases 
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to  complete  the  extraction  of  tie  lens  in  one  sitting,  rather 
than  to  divide  it  into  two  stages,  with  an  interval  of  some 
days  between  them,  as  in  the  ordinary  mode  of  performing 
suction  and  linear  extraction  operations. 

If  the  patient  he  an  adult,  or  a  person  advanced  in 
years,  the  dislocated  lens  should  he  removed  through  a 
section  in  the  margin  of  the  cornea,  its  exit  being  assisted 
with  a  cataract  spoon.  Having  made  the  section  in  the 
corneo-sclerotic  junction  withaGraefe's  cataractknife,  and 
if  possible  excised  a  portion  of  the  iris,  the  lens  should  be 
taken  away  in  its  capsule,  with  the  aid  of  one  of  the  trac- 
tion instruments  (Figs.  33,  34),  or  with  the  skeleton  spoon 
(Fig.  36,  page  150),  or  with  a  sharp  hook  which  maybe 
made  to  seize  hold  of  it  and  draw  it  from  the  eye.  During 
the  operation  an  escape  of  vitreous  will  probably  occur, 
as  the  suspensory  ligament  must  have  been  torn  to  allow 
of  the  lens  being  dislocated,  and  this  could  hardly  have 
been  accomplished  without  at  the  same  time  some  rup- 
ture of  the  hyaloid  membrane. 

DISLOCATION  OP  THE  LENS  INTO  THE  VI- 
TREOUS.— This  accident  may  occur  either  with  or 
without  rupture  of  the  external  coats  of  the  eye. 

The  lens  is  usually  dislocated  enclosed  in  its  capsule, 
which  may  be  either  entire  or  partially  lacerated.  If  the 
capsule  has  been  torn,  the  lens  will  soon  become  cata- 
ractous ;  but  even  if  it  is  entire,  the  lens  generally  after 
some  months  becomes  opaque,  on  account  of  its  due 
nutrition  being  interfered  with. 

If  the  dislocation  has  been  complete,  the  iris,  having 
lost  the  support  of  the  lens,  will  fall  slightly  backwards 
towards  the  vitreous,  and  thus  increase  the  depth  of  the 
anterior  chamber.  The  iris  will  also  generally  be  found 
tremulous,  its  whole  surface  vibrating  with  the  move- 
ments of  the  eye. 

If,  however,  the  dislocation  has  not  been  quite  complete, 
but,  as  is  usually  the  case,  some  shreds  of  the  suspensory 
ligament  still  connect  the  lens  in  its  capsule  with  the 
upper  region  of  the  globe,  then  the  lower  surface  of  the 
iris  against  which  the  lens  presses  wiU  be  bulged  towards 
the  cornea,  whilst  the  plane  of  the  upper  part  will  be 
unaltered.  When  the  lens  is  thus  suspended,  it  may  be 
sometimes  seen  by  the  unaided  eye,  but  always  by  focal 
illumination,  hanging  by  filmy  shreds  from  the  upper 
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surface  of  the  globe,  and  swaying  to  and  fro  with  the 
motions  of  the  eye. 

State  of  the  Pupil. — There  is  always  more  or  less 
dilatation  of  the  pupil.  This  is  probably  chiefly  due  in 
most_ cases  to  the  injury  which  the  ciliary  nerves  have 
sustained  in  the  accident,  although  it  may  also  be  partly 
accounted  for  by  the  pressure  which  the  displaced  lens 
often  exerts  on  the  lower  segment  of  the  iris. 

The  general  symptoms  are  those  of  great  irritation. 
There  is  increased  vascularity,  with  dread  of  light,  lachry- 
mation  and  pain.  The  eye,  from  the  first  effects  of  the 
injury,  becomes  actively  inflamed,  but  this  state  under 
treatment  may  gradually  subside.  It  is,  however,  gene- 
rally succeeded  by  a  low  form  of  cboroido-iritis  or  choroido- 
retiuitis,  which  is  kept  up  by  the  irritation  caused  by  the 
abnormal  position  of  the  lens.  In  this  stage  a  glauco- 
matous state  frequently  supervenes,  and  the  tension  of 
the  eye  becomes  greatly  increased.  With  the  increase  of 
tension  all  the  symptoms  become  aggravated  ;  and 
unless  the  lens,  the  source  of  the  irritation,  is  removed, 
the  loss  of  the  eye  is  certain.  This  glaucomatous  con- 
dition is  liable  to  occur  in  all  the  dislocations  of  the  lens 
luiihin  the  eye,  but  it  is  more  prone  to  follow  those  in 
which  the  lens  is  either  partially  or  completely  displaced 
behmd  the  iris,  than  when  it  is  thrown  in  front  of  that 
stracture. 

Treatment  of  Dislocation  of  the  Lens  into  the 
Vitreous.— If  the  dislocation  is  complete,  and  the  eye 
IS  free  from  irritation,  it  should  be  left  alone,  but  the 
patient  should  be  kept  under  careful  supervision.  If, 
however,  the  displaced  lens  is  exciting  iuflammation,  it 
should  be  removed.     This  is  best  done  by  a  traction 
operation.    No  speculum  should  be  used,  as  its  pressure 
on  the  eye  favours  the  escape  of  vitreous.    The  upper 
lid  should  be  raised  with  a  retractor,  or  by  the  index 
finger  of  the  operator,  whilst  the  section  is  made  in  the 
margin  of  the  cornea  with  a  Graefe's  knife,  as  in  the 
cataract  extraction  operation,  page  152.    It  is  often  im- 
possible to  seize  hold  of  the  iris  to  draw  it  out  of  the 
wound  preparatory  to  excising  a  portion  of  it ;  for  ha  vino- 
lost  the  support  of  the  lens,  it  will  sometimes  fall  back- 
wards and  get  so  behind  the  cut  edge  of  the  sclerotic  that 
the  forceps  cannot  be  made  to  grasp  it.    This  difficulty  is 
increased  by  an  escape  of  vitreous,  which  almost  in- 
variably takes  place  immediately  on  the  withdrawal  of 
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llio  kiiifo  from  tlio  oyo,  and  is  dopcudeiit  on  a  rupture 
of  the  hyaloid  at  the  time  of  the  accident,  which  has 
alli)\vod  the  vitreous  to  fall  forwards.  If,  therefore,  the 
attempt  to  seize  and  draw  out  a  juece  of  iris  is  unsuccess- 
ful, it  is  Ijettor  at  ouco  to  pass  the  scoo]>  through  the 
pupil  to  the  hack  of  the  lens,  and  to  draw  it  out,  if 
possible,  in  its  capsule. 

DISLOCATION  OF  THE  LENS  BENEATH  THE 
CONJUNCTIVA  can  only  occur  iu  cases  where  the  scle- 
rotic has  beeu  ruptured,  whilst  the  conjunctiva  over  the 
rent  has  remained  entire.  The  lens,  separated  by  tho 
violence  of  the  iujury  from  its  ciliary  attachment,  is 
forced  out  of  the  oyo  turougli  tho  wound,  aud,  as  the  con- 
junctiva has  not  been  lacerated,  it  will  be  seen  lying 
beneath  it.  The  dislocation  is  almost  invariably  upwards, 
or  upwards  and  inwards,  as  it  is  in  the  upper  region  of 
the  eye,  between  the  insertion  of  the  recti  muscles  and 
the  margin  of  tho  cornea,  that  tho  split  of  tho  sclerotic 
coat  most  frequeutly  occurs. 

Symptoms. — The  lens  will  bo  scon  lying  beneath  tho 
conjunctiva,  forming  a  small,  roundish,  semi-transparent 
swelling'.  If  the  anterior  chamber  is  clear,  the  altered 
shape  of  the  pupil,  probably  also  tho  ti-emulous  state  of 
tho  iris,  aud  the  presence  of  a  subconjunctival  tumour, 
will  be  sufficient  evidence  of  tho  nature  of  tho  accident. 
The  lens  is  nearly  always  dislocated  enclosed  in  its  cap- 
sule; but  owing  to  tho  rough  manner  in  which  it  is 
squeezed  through  the  aperture  in  tho  sclerotic,  tho  cap- 
sule is  often  lacerated,  and  tho  lenticular  matter  fre- 
quently somewhat  comminuted. 

Treatment. — When  the  lens  is  seen  lying  beneath  tho 
conjunctiva,  it  should  be  removed;  and  this  may  be  done 
by  making  a  small  incision  through  the  conjunctiva  either 
Avith  a  cataract  knife,  or  with  a  pair  of  line  scissors,  and 
then,  if  the  lens  is  entire  iu  its  capsule,  by  at  once  lifting 
it  out;  or  if  its  capsule  has  beeu  broken  and  its  substance 
comminuted,  carefully  taking  it  away  piecemeal  with  a 
small  scoop,  paying  special  regard  that  fragments  of  it 
are  not  left  between  tho  lips  of  the  wound  in  the  sclerotic 
to  interfere  with  its  primary  union.  The  lids  should  be 
then  closed,  aud  a  cotton-wool  compress  with  a  light 
bandage  be  applied  to  tho  eye. 

It  will  be  well,  as  a  precautionary  measure,  to  apply 
two  or  three  lecch.es  to  the  temple,  and  for  a  few 
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days  to  keep  the  patient  on  a  slightly  antiphlogistic 
regimen. 

PARTIAL   DISLOCATION   OF    THE    LENS  may 

occur  from  blows  on  the  eye  or  the  side  of  the  head,  when 
a  portion  only  of  the  suspensory  ligament  is  detached, 
and  consequently  a  limited  or  only  partial  displacement 
of  the  lens  ensnes. 

1.  The  lens  may  be  dislocated  either  partially  upwards 
or  partially  downwards,  and  in  either  position  it  may  con- 
tinue permanently  fixed.  Occasionally  the  lens  is  found 
to  be  slightly  tilted  without  any  absolute  displacement ; 
one  margin  is  pressed  forwards  against  the  iiis,  whilst  the 
other  is  forced  back  into  the  vitreous. 

2.  The  suspensory  ligament  may  have  been  torn  or 
partially  detached  at  one  part  of  its  circumference  :  and 


Fig.  44, 


The  woodcut  represents  a  partial  dislocation  of  the  lens. 
In  the  patient  from  whom  this  drawing  was  taken  the  lens 
was  displaced  outwards,  and  a  little  tilted,  so  as  to  present 
its  inner  edge  slightly  forwards.  It  was  already  very  cloudy, 
and  was  rapidly  becoming  cataractous.  With  the  movements 
of  the  head  the  lens  was  seen  to  vibrate. 

although  no  immediate  displacement  of  the  lens  may  have 
followed,  yet,  owing  to  this  loosening  or  partial  detach- 
ment of  its  ligament,  it  may  have  become  what  is  called 
a  movable  or  swinging  lens,  swaying  backwards  and  for- 
wards with  the  movements  of  the  head  or  the  eye.  In 
certain  postures  of  the  head,  as  in  looking  downwards  or 
in  stooping  forwards,  a  partial  dislocation  of  the  lens 
through  the  pupil  may  take  place  ;  whilst  with  the  head 
erect,  as  in  looking  directly  forwards  or  upwards,  the 
lens  may  sink  back  behind  the  pupil  to  apparently  its 
normal    position.   Independently  of  the  intra-ocular 
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symptoms  whicli  sucli  a  swinging  lens  is  liable  to  excite, 
a  serious  defect  in  vision  will  be  produced  by  the  frequent 
changes  in  the  position  of  the  lens,  such  as  to  render 
the  eye  not  only  comparatively  useless,  but  a  source 
of  very  considerable  anno^'ance  and  even  danger  to 
the  patient,  by  causing  him  to  misjudge  and  confuse 
objects  with  which  he  may  come  in  contact  in  his  daily 
work. 

General  Symptoms. — Partial  displacements  of  the 
lens  are  generally  accompanied  by  grave  symptoms.  The 
blow  requii-ed  to  produce  such  an  injury  must  be  one  of 
considerable  force,  and  the  mere  laceration  of  the 
suspensory  ligament,  irrespective  of  the  irritation  to 
which  the  mal-position  of  the  lens  may  give  rise,  is 
sufficient  to  place  the  eye  for  a  time  in  some  danger. 
But  when  all  the  first  symj^toms  which  may  be  attri- 
buted to  the  blow  have  passed  away,  there  often  remain 
severe  neuralgic  pains  in  the  eye  and  around  the  orbit, 
which  in  some  instances  are  persistent,  though  varying 
in  intensity,  whilst  in  other  cases  they  are  recurrent,  with 
intervals  of  perfect  ease.  The  sight  is  always  materially 
affected,  as  in  proportion  to  the  tilting  forwards  of  the 
lens  the  patient  becomes  myopic.  The  lens  may  continue 
transparent  for  a  long  time  after  the  injury,  but  the 
general  rule  is  for  it  sooner  or  later  to  become  cataractous. 

The  most  alarming  condition  which  a  partially  displaced 
lens  is  likely  to  produce  is  a  state  of  glaucoma,  which  may 
come  on  at  any  period  after  the  accident.  In  such  cases 
the  glaucomatous  symptoms  are  generally  more  or  less 
recurrent;  for  the  increased  tension  of  the  eye,  being 
dependent  on  pressure  on  the  back  of  the  iris,  is  produced 
whenever  the  lens  falls  forward  against  that  structure, 
and  gradually  subsides  when  this  pressure  is  removed  by 
a  change  of  the  position  of  the  lens.  A  frequent  repeti- 
tion of  this  glaucomatous  condition  will,  however,  speedily 
induce  such  changes,  that  unless  means  are  adopted  to 
arrest  it,  total  loss  of  sight  must  in  the  end  be  the  result. 

Treatment  of  Partial  Displacements  of  the 
Lens. — If  the  lens  from  partial  detachment  of  its 
suspensory  ligament  is  a  swinging  or  movable  one,  and 
is  frequently  dropping  partially  through  the  pupil,  and 
thus  producing  a  confusion  of  the  patient's  vision,  even 
though  there  is  no  pain,  its  extraction  should  be  advised. 

If  glaucomatous  symptoms  come  on,  the  removal  of  the 
lens  becomes  an  absolute  necessity,  and  an  operation  for 
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its  extraction  sliould  be  performed  with  as  little  delay  as 
possible. 

The  lens  is  best  removed  by  making  a  section  of  the 
cornea  with  a  Graefe's  knife,  either  upwards  or  down- 
wards, so  as  to  make  the  cut  correspond  with  the  edge 
of  thelens,  Avhich  is  tilted  forwards.  A  cataract  spoon 
(Figs.  3.3,  34),  or  a  Taylor's  scoop  (Fig.  36),  is  then  to  be 
introduced  through  the  wound,  and  with  it  the  lens  is  to 
be  drawn  out.  If  the  lens  is  very  movable,  it  may  be 
steadied  by  transfixing  it  with  a  needle  passed  through  the 
cornea,  prior  to  making  the  corneal  section,  and  thus  it 
may  be  held  in  position  until  the  cataract  scoop  has  been 
passed  behind  it.  Some  vitreous  will  probably  be  lost 
during  the  operation,  owing  to  a  rupture  of  the  hyaloid 
when  the  lens  was  dislocated. 


CHAPTEE  V. 

DISEASES  OP  THE  RETINA,  CHOROID,  AND  OPTIC  NERVE. 

HYPBR-ffiMIA  OF  THE  RETINA — In  estimating 
the  degree  of  vascularity  of  the  retina,  the  fundus  of  the 
diseased  eye  should  be  compared  with  that  of  the  sound 
one,  as  fulness  of  the  vessels,  if  equally  present  in  both 
cyesi  would  clearly  not  account  for  a  special  defect  in  one 
of  them.  Hyperajmia  may  be  caused  by  overworking  the 
eyes,  and  especially  if  they  are  hypermetropic,  or  myoi^ic  ; 
or  it  may  come  on  from  repeated  exposure  to  bright 
lights ;  or  it  may  be  associated  with  inflammation  of  any 
part  of  the  eye.  The  fundus  looks  too  red,  and  the  optic 
nerve  has  a  decidedly  pinkish  aspect.  The  patient  com- 
plains of  occasional  flashes  of  light,  and  an  inability  to 
continue  his  accustomed  work  for  any  length  of  time,  from 
a  sense  of  fatigue  and  heat  in  the  eyes.  I  have  seen  this 
condition  of  the  eyes  in  seamstresses,  bootbinders,  en- 
gravers, and  amongst  the  Spitalfields  weavers,  who  arc 
often  engaged  for  many  hours  at  close  work  with  an  in- 
sufficient  hght.  It  is  occasionally  associated  with  hyper- 
aDsthesia  or  undue  sensibility  of  the  retina.  The  eye  is 
thus  rendered  intolerant  of  bright  light,  and  frequently 
during  the  day  the  lids  are  spasmodically  closed  from 
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sudden  gushes  of  hot  tears  accompanied  with  a  sense  of 
grittiness  and  increased  photophobia.  These  paroxysms 
usually  last  only  two  or  three  minutes,  when  the  eyes 
return  to  the  condition  they  were  in  before. 

A  more  serious  form  of  hyperaemia  is  a  passive  venous 
congestion  due  to  some  impediment  in  the  return  flow  of 
blood.  It  is  seen  in  impairments  of  sight  due  to  the 
presence  of  tumours  within  the  orbit  or  the  shull,  or  to 
some  local  congestion  of  the  brain.  It  occurs  in  cases  of 
acute  amaurosis  dependent  on  suppressed  menstruation, 
and  it  will  be  also  found  in  all  glaucomatous  affections. 

Treatment. — For  the  first-mentioned  form  of  hyper- 
aemia of  the  retina,  rest  of  the  eyes  is  imperative.  The 
patient  should  abstain  from  all  work  which  requires  close 
application  of  the  eyes  or  a  stooping  position  of  the  head, 
and  he  should  wear  blue  glasses  when  exposed  to  any 
glare  of  artificial  light.  One  or  two  leeches  applied  to  the 
temple,  and  repeated  at  intervals  of  two  or  three  days,  are 
often  of  service ;  and  mild  counter-irritation  behind  the 
ears,  or  to  the  temple,  by  the  repeated  application  of 
small  blisters  or  a  stimulating  liniment,  will  occasionally 
do  good.  As  the  congestion  is  often  due  to  some  impair- 
ment of  the  sympathetic  nerve,  which  from  such  cause 
fails  to  exert  its  proper  influence  in  maintaining  a  due 
tonicity  of  the  vessels,  preparations  of  iron,  the  mineral 
acids  and  bark,  are  frequently  of  the  greatest  benefit.  As 
a  local  application,  the  cold  douche  is  the  best.  It  should 
be  applied  to  the  eyes  with  the  lids  closed. 

For  the  second  form  of  hyperasmia,  the  treatment  must 
necessarily  be  vei'y  unsatisfactory.  When  there  is  reason- 
able evidence  to  suppose  that  it  is  caused  by  a  tumour 
within  the  skull,  medicine  can  do  little  if  any  good.  The 
iodide  or  bromide  of  potassium,  singly  or  combined,  may 
be  tried ;  but  my  own  experience  is  that  they  are  seldom 
of  any  benefit. 

RETINITIS,  OR  INFLAMMATION  OF  THE 
RETINA,  generally  arises  from  some  constitutional 
cause,  as  syphilis,  or  disease  of  the  kidneys ;  but  it  may 
also  be  produced  by  over-use  of  the  eyes  before  strong 
lights.  It  may  occur  as  a  secondary  affection  from  ob- 
struction to  the  retinal  circulation,  from  orbital  tumours, 
or  from  embolism,  or  from  an  extension  of  an  inflammation 
of  the  neighbouring  structures.  So  intimately  associated 
are  the  retina  and  choroid  in  health,  that  it  is  difficult 
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for  one  to  be  affected  by  disease  witliont  the  other  also  par- 
ticipating. In  speaking  therefore  of  the  diseases  of  the 
retina,  it  must  not  be  inferred  that  the  retina  only  is 
affected,  but  that  it  is  the  structure  primarily  involved, 
and  the  seat  of  the  principal  morbid  changes.  As  in 
iritis,  I  will  first  describe  the  general  symptoms  of  retinitis, 
and  then  briefly  refer  to  the  special  peculiarities  which 
mark  the  various  forms  of  this  disease. 

General  Symptoms.— The  patient  complains  that 
he  sees  surrounding  objects  darkly,  as  though  he  were 
looking  through  a  mist.  He  has  to  examine  closely  what- 
ever he  wishes  to  see  correctly,  and  to  use  a  strong  light ; 
in  fact,  from  the  dulled  sensibility  of  the  retina  a  deep 
impression  is  required.  As  the  disease  progresses,  the  field 
of  vision  becomes  contracted,  or  portions  of  it  are  lost ; 
and  the  darkness  steadily  increases  until  ultimately  the 
eye  is  blind.  The  defect  of  sight  is  influenced  by  the  part 
of  the  retina  which  is  chiefly  affected ;  when  the  peripheral 
portions  are  first  attacked,  the  field  of  vision  is  contracted, 
but  the  impairment  of  sight  is  much  less  than  when  the 
region  of  the  yellow  spot  is  invaded  by  the  disease.  The 
external  appearance  of  the  eye  is  unchanged,  there  is 
nothing  about  it  to  strike  the  ordinary  observer  ;  it  is  only 
by  the  ophthalmoscope  that  the  symptoms  complained  of 
by  the  patient  can  be  explained. 

Examined  with  the  Ophthalmoscope,  there  is 
seen  a  change  in  the  transparency  of  the  retina,  which  is 
slightly  turbid  or  milky,  from  a  delicate  film  of  exudation 
on  its  surface.  There  is  usually  some  swelhng  of  the 
optic  disc,  its  outline  is  indistinct,  and  looks^'bleuded 
with  the  surrounding  parts.  The  veins  are  generally 
more  or  less  distended  and  sometimes  tortuous,  and  parts 
of  them  are  here  and  there  rendered  less  distinct,  on 
account  of  the  film  which  covers  them.  There  may  be 
extravasations  of  blood,  or  inflammatory  exudation  into 
the  retinal  tissue,  which  will  aj^pear  as  greyish-white 
spots. 

The  prognosis  of  retinitis,  except  when  it  proceeds 
from  syphilis,  is  generally  unfavourable.  The  prospect 
of  recovery  is  diminished  in  proportion  to  the  extent  of 
the  htcmorrhages,  and  the  amount  of  the  inflammatory 
exudations.  Nerve  structure  once  destrovcd  is  never 
replaced.  It  is  only  therefore  when  the  exadations  have 
been  chiefly  confined  to  the  connective  tissue  of  the  retina 
that  a  favourable  result  will  follow.   When  there  ha^ 
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been  neither  hasmorrliage  nor  isolated  grey  spots  of 
exudation,  the  eye  may  recover  with  fair  sight.  Ketinitis 
may  terminate  in  blindness  from  atrophy  of  the  retina, 
or  by  its  detachment  from  the  choroid. 

Treatment. — For  that  form  of  retinitis  which  is  appa- 
rently unconnected  either  with  syphilis  or  disease  of  the 
kidney,  small  alterative  doses  of  the  hydrarg.  perchlorid. 
(F.  101)  may  be  given  two  or  three  times  a  day;  or  the 
iodide  or  bromide  of  potassium  (F.  91,  99)  may  be  pre- 
scribed, and  at  the  same  time  slight  counter-irritation 
may  be  kept  up  by  rubbing  into  the  temple  every  night  a 
little  of  the  unguent,  hydrarg.  iodidi  rnbri  (F.  132).  The 
eyes  should  be  allowed  absolute  rest,  and  this  can  be 
obtained  by  the  patient  abstaining  from  all  close  work, 
and  by  wearing  spectacles  with  glasses  of  a  rather  dark 
cobalt  blue.  If  the  retinitis  can  be  traced  to  overwork, 
or  has  come  on  after  fever  or  any  severe  illness,  tonics 
of  quinine,  iron,  or  cinchona  with  the  mineral  acids  should 
be  ordered,  with  rest  to  the  eyes,  and,  if  possible,  change 
of  air, 

EETINITIS  ALBUMINURIC  A  —  Nephritic  Neuro- 
Betinitis. — This  form  of  retinitis  has  received  the  name 
of  "  albuminurica,"  from  being  frequently  associated  with 
renal  disease,  when  the  urine  is  charged  with  albumen. 
It  usually  occurs  in  patients  who  have  Bright's  disease 
of  the  kidney,  and,  consequent  on  it,  an  hypertrophy  of 
the  left  ventricle  of  the  heart. 

Symptoms. — There  are  three  forms  in  which  this  ne- 
phritic retinitis  may  occur.  ] .  It  may  gradually  develop 
itself  with  the  advance  of  the  kidney  disease.  For  a  long 
time  the  patient  may  have  complained  of  a  general  misti- 
ness, everything  appearing  as  if  through  a  veil ;  or  the  im- 
pairment of  vision  may  have  been  confined  to  one  portion 
of  the  field,  when  suddenly  the  sight  is  discovered  to  be 
markedly  worse.  The  whole  field  may  be  thus  affected, 
so  that  the  eye  is  almost  dark ;  or  the  blindness  may  be 
XDartial.  This  sudden  loss*  of  sight  is  probably  due  to 
retinal  ha3morrhage,  and  is  in  proportion  to  the  number, 
size,  and  locality  of  the  blood-clots. 

2.  The  second  form  of  nephritic  retinitis  is  dependent 
on  urasmia,  and  occurs  in  the  later  stages  of  kidney  dis- 
ease, associated  with  suppression  of  urine,  delirium,  and 
convulsions.  The  loss  of  sight  is  very  rapid,  and  some- 
times permanent.    If  no  organic  changes  have  taken 
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place  in  the  retina  from  htemorrliage  during  the  attack  of 
nrasmic  poisoning,  the  patient  may  gradually  regain  mncli 
of  his  sight  after  the  kidneys  have  resumed  then-  tunc- 
tions  ;  hut  the  prognosis  is  always  unfavourable. 

3  Nephritic  retinitis  occasionally  occurs  m  women  drir- 
in<T  pregnancy,  who  are  snflfering  from  albuminuria  in- 
duced by  the  pregnant  state.  This  form  of  the  disease  is 
frequently  accompanied  by  retmal  haamorrhage,  and  botli 
eyes  may  be  affected  by  it.  In  one  case  under  my  care 
the  sight  of  both  eyes  was  so  far  destroyed  by  retinal 
hasmorrhages  that  only  the  perception  of  large  objects  re- 
mained. The  prognosis  is  very  unfavourable.  When  there 
is  nephritic  retinitis  in  pregnancy,  my  own  feeling  is  that 
premature  labour  should  be  brought  on,  with  the  hope 
that,  in  sacriEcing  the  life  of  an  unborn  child,  we  may 
save  the  more  valuable  life  of  the  mother. 

Ophthalmoscopic  Appearances.— The  optic  nerve 
is  sHghtly  swollen  and  osdematous,  with  its  margin  indis- 
tinct and  blurred  into  the  surrounding  cloudy  _  retina. 
Around  the  disc  the  retina  looks  of  a  greyish-white,  and 
the  vessels  as  they  pass  to  and  from  the  optic  nerve  are 
in  parts  obscured  by  the  exudation.  At  various  points  of 
the  retina  buff-coloured  patches  are  seen,  and  m  the 
neighbourhood  of  the  yellow  spot,  small  whitish  glistening 
bodies  appear  sprinkled.    The  retinal  veins  are  distended 
and  tortuous,  and  there  are  frequently  numerous  small 
effusions  of  blood  scattered  over  the  retina.    The  ha3mor- 
rhao-e  is  always  from  the  capillaries,  and  this  no  doubt 
is  due  to  the  morbid  state  of  the  coats  of  the  vessels  m 
advanced  Bright's  disease,  and  to  the  increased  force  by 
which  an  hypertrophied  heart  sends  the  blood  through 

them.  .  .  . 

In  a  well-marked  case  of  nephritic  retinitis  the  disease 
of  the  kidneys  may  be  diagnosed  by  the  ophthalmoscopic 
appearance  of  the  eye,  but  in  the  early  stage  of  albumin- 
uric retinitis  it  is  impossible  to  distinguish  it  from_  neu- 
ritis induced  by  other  causes.  In  all  cases  of  neuritis  the 
nrine  should  be  examined. 

Mr.  Hulke  has  had  two  opportunities  of  dissecting  eyes 
affected  with  chronic  renal  retinitis,  an  account  of  which 
he  published  in  the  "  Ophthalmic  Hospital  Eeports."* 
He  found  there  was : — 

"  1.  CEdematous  swelling  of  the  oi^tic  nerve  and  retina. 


*  Eoyal  London  Ophthalmic  Hospital  Keports,  vol,  v.  p.  16. 
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v,,r  ?i  granular  corpuscles,  more  or  less  abundant, 

mostly  m  the  mtergranule  layer. 
',1a'  ^-P^'^'y'^^^^^^  masses  of  colloid,  also  in  this  layer. 
4.  JNests  of  sclerosed  and  enlarged  ganglionic  cells  or 
monihiormly  swollen  and  sclerosed  nerve-fibres  in  the 
ganghonic  and  opticus  layers. 

"  5.  Ha3morrhages  :  The  shape  of  the  patches  of  the 
extravasated  blood  beiug  determined  by  the  arrangement 
of  the  tissues  mto  which  the  blood  escapes." 

It  has  been  said  that  by  the  presence  of  retinitis  albu- 
minurica,  the  surgeon  may  at  once  diagnose  with  the 
ophthalmoscope  Bright's  disease  ;  but  it  should  be  remem- 
bered  that  the  affection  of  the  eyes  is  usually  secondary 
to  that  of  the  kidneys  ;  and  that  it  is  only  in  advanced 
cases  of  the  disease  that  the  symptoms  are  sufficiently 
marked  to  do  more  than  point  to  the  kidneys  as  the 
probable  source  of  the  mischief 

Treatment.-As  the  state  of  the  eyes  is  secondary  to 
and  dependent  on  the  disease  of  the  kidneys,  the  treat- 
ment must  be  constitutional,  and  those  remedies  should 
be  selected  which  are  suitable  for  the  renal  affection  from 
which  the  patient  is  suffering.    The  bowels  should  be 
made  to  act  once  daily,  the  pulv.  jalapte  comp.,  or  some 
Hydragogue  cathartic  being  given  early  in  the  morning 
when  necessary.    The  preparations  of  iron  usually  do 
good,  and  of  these  the  tinct.  ferri  perchlorid.  is  perhaps 
the  most  useful.    The  object  to  be  obtained  is  to  relieve 
the  kidneys  by  promoting  the  action  of  the  skin  and  the 
bowels.    Mercury  in   any  form  in  nephritic  retmitis 
should  be  strictly  avoided.    If  the  eye  is  painful,  a  leech 
apphed  to  the  temple  will  often  give  ease,  and  it  may  be 
repeated  from  time  to  time.    The  patient  should  strictly 
rest  the  eyes,  and  protect  them  from  all  exposure  to 
glare  or  artificial  light,  and  for  this  purpose  he  should 
wear  spectacles  with  curved  cobalt-blue  glasses.  He 
should  also  avoid  stooping,  as  it  favours  the  flow  of  blood 
to  the  eyes,  and  thus  renders  them  more  liable  to  retinal 
naamorrhagcs. 

RETINITIS  SYPHILITICA.-There  is  one  form 
ot  retinitis  which  is  undoubtedly  due  to  syphilis.  The 
history  of  the  case  and  certain  ophthalmoscopic  appear- 
ances mark  its  specific  origin.  It  usually  occurs  durincr 
the  tertiary  period  of  syphilis,  when  nodes  form  on  the 
bones,  and  the  patient  has  pains  in  his  limbs  and  joints  ; 
when,  in  fact,  the  constitution  has  been  thoroughly 
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imbued  with  the  poison.  Mr.  SutchinsoB^*  has  shown  that 
cWlo-retinitis  may  arise  also  from  inherited  f  V^^}^^ 

Svmptoms.-A  gradual  fading  of  the  sight  extending 
ovefthe  whole  field  Sf  vision.  The  pupil  is  shiggish  and 
incined  to  be  dilated.  There  are  no  externaljan^^^^^^^^^^ 
tions  to  account  for  the  greatloss  of  «f  ^-If  f^ff  ^^^^^^ 
rmv  reveal  svphilis,  or  there  may  be  local  evidences 
S  tL  disease  Xch  ^iU  render  a  searching  interrogation 

'TxaSed  with  the  Ophthalmoscope  -There 
is  us?a^"nfbid"y  of  the  vitreous,  and  Yl^H'tS'rc 
haze  of  the  retina  extendmg  from  aronnd  the  optic  disc 
whilst  here  and  there  are  seen  buff-coloured  Patches  ot 

exudation.  The  absence  of  any  ^^^T^^^.f^Xitis 
also  to  some  extent  characteristic  of  syph  htic  letmitis. 

Pure  ami  nncomplicated  syphilitic  retinitis  is  a  rare 
disease  -It  s  nsnall?  combined  with  exudative  choroiditis, 
S  to  the  joint  affection  of  the  retina  and  choroid  the 
term  "  syphilitic  choroido-retinitis"  has  been  well  applied. 
(See  Exudative  Choeoiditis,  page  194.)  _ 

The  prognosis  of  retinitis  syphilitica  is  more  favoiu- 
able  than  that  of  any  of  the  other  forms  of  retinitis 
When  seen  sufiBciently  early,  the  disease  will  generally 
yield  to  appropriate  ti-eatment,  and  a  great  amehoration 
of  the  symptoms  wiU  usually  follow,  and  in  some  cases  a 
complete  restoration  of  sight.  _ 

Treatment.— The  iodide  of  potassium  and  the  prepai  a- 
tions  of  mercury  are  the  drugs  to  be  relied  on  for  the 
relief  of  this  disease.  I  have  found  the  mist,  potassii  lodidi 
cum  hydrarg.  perchlorid.  (F.  98)  extremely  beneficial 
and  have  had  patients  recover  under  its  influence  m  a 
most  marked  way.  This  mixture,  however,  is  very  apt  to 
disac^ree  with  the  stomach,  and  to  produce  a  feeling  ot  dis- 
comfort, and,  in  many  instances,  to  brmg  out  an  attack 
of  mercurial  erythema,  which  induces  the  most  into- 
lerable irritation  when  the  patient  is  warm  m  bed,  and 
oblic^es  him  to  desist  from  the  medicine.  It  is  most  easily 
tolerated  if  it  is  taken  about  one  or  two  honrs  after  a  meal. 
When  the  progress  of  syphilitic  retinitis  is  very  rapid,  it 
is  desirable  to  get  the  patient  quickly  under  the  influence 
of  mercuiT,  and  this  may  be  readily  accomphshed  by 
rubbinf^  half  a  drachm  of  the  unguent,  hydrarg.  into  the 
axilla  Sr  inner  side  of  the  thighs  night  and  morning 


*  Syphilitic  Diseases  of  the  Eye  and  Ear,  p.  130, 
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until  the  gums  are  sliglitly  afFected,  when  its  effects  may 
be  contmued,  without  being  increased,  by  diminishing  the 
frequency  of  the  inunction.  If  the  patient  is  feeble, 
quinine  may  be  given  during  the  exhibition  of  the  mer- 
cury ;  but  if  not,  small  doses  of  the  iodide  of  potassium 
two  or  three  times  a  day  will  be  more  useful  In 
some  cases  I  have  seen  very  good  results  follow  the  use 
ot  Mr.  Henry  Lee's  mercurial  vapour  bath  (F.  4).  The 
patient  should  commence  his  fumigations  with  gr.  10  of 
calomel  and  continue  them  every  night,  the  surgeon  keep- 
ing a  careful  watch  that  he  does  not  become  too  much 
attected  by  them.  The  baths  should  be  discontinued,  or 
intermitted  if  the  gums  become  spongy.  During  the  day 
the  patient  may  take  the  iodide  of  potassium  (F.  91) ;  or 
if  his  strength  is  failing  him,  he  may  be  prescribed  quinine 
or  cinchona  with  nitric  acid.  The  mercurial  baths  are 
most  efficient  during  the  summer  months,  when  the 
skm  acts  freely,  and  when  there  is  the  least  liability  of 
the  patient  getting  chilled  after  taking  them.  I  should 
not  order  the  baths  during  the  cold  months  unless  the 
patient  was  able  to  have  them  in  his  own  bedroom,  and 
provide  himself  against  all  risks  of  exposure  either  durino- 
or  after  their  administration.  ° 


RETINAL  APOPLEXY  — EeMis  Apopledica.— 
Eetinal_  hasniorrhage  may  occur  from  disease  within  the 
eye,  as  in  retinitis  or  glaucoma  ;  but  it  may  also  come  on 
from  some  extrinsic  cause,  and  it  is  this  form  of  intraocular 
hasmorrhage  we  have  now  to  consider. 

Sudden  htemorrhage  from  the  rupture  of  a  retinal  or 
choroidal  vessel  may  arise  from  a  diseased  state  of  the 
heart,  or  an  atheromatous  condition  of  the  coats  of  the 
vessels ;  or  from  embolism,  or  from  suppressed  menstrua- 
tion. It  may  happen  also  in  young  patients,  who  with- 
out any  evidence  of  disease  have  a  morbid  tendency  to 
bleed,  and  exhibit  this  predisposition  by  frequent  attacks 
of  epistaxis.  In  such  cases  the  liability  to  retiual 
hnsmorrhage  is  favoured  if  the  daily  employment  necessi- 
tates a  stooping  position  of  the  head.  A  well-marked 
example  of  this  form  of  retinal  haamorrhage,  apparently 
due  only  to  a  peculiar  ha3morrhagic  tendency, came  under 
my  care  at  the  hospital  in  a  young  fellow,  ast.  nineteen,  who 
was  by  occupation  a  currier.  He  was  accustomed  to  work 
for  many  hours  with  his  body  bent,  and  his  head  stooping 
forwards.    About  eight  weeks  previous  to  my  seeing 
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him  lie  was  at  his  usual  employment,  and  after  his  day's 
work  went  to  bed,  feeling  quite  well ;  but  on  getting 
lip  in  the  morning  he  was  so  blind  that  he  could  scarcely 
find  his  way  to  the  work  yard ;  and  in  about  two  hours 
he  was  obliged  to  return  home,  as  he  had  only  sufficient 
sight  to  guide  himself  about.  The  boy  had  suffered  from 
repeated  attacks  of  epistasis,  and  only  a  week  before  he 
had  lost  a  large  quantity  of  blood  from  the  nose.  Exa- 
mined with  the  ophthalmoscope,  extensive  retinal  hasmor- 
rhage  was  seen  in  each  eye.  There  were  blood  clots 
in  the  vitreous  of  both  eyes,  and  in  the  left  a  ruptured 
retinal  vessel  could  be  distinctly  made  out. 

Symptoms. — Occasionally  there  are  the  premonitory 
warnings  of  a  disturbed  circulation ;  the  ]3atient  has  at- 
tacks of  giddiness  and  dimness  of  vision  which  may  last 
from  a  few  seconds  to  a  few  minutes ;  he  complains  of 
pain  in  the  head,  or  has  bleeding  from  the  nose;  but 
in  many  cases  the  retinal  htemorrhage  occurs  suddenly, 
without  any  previous  indication  of  existing  disease.  The 
suddenness  of  the  loss  of  sight  is  one  of  the  most  cha- 
racteristic symptoms.  The  patient  may  awake  in  the 
morning  and  find  himself  nearly  blind  with  one  or  both 
eyes ;  or  whilst  engaged  at  his  usual  occupation  a  dark 
cloud,  or,  as  some  have  described  it,  a  red  ball  may  seem 
to  appear  before  the  affected  eye,  and  to  gradually  increase 
in  size  until  the  vision  is  either  partially  or  completely 
lost,  The  impairment  of  sight  produced  by  the  hasmor- 
hage  depends  on  the  extent  of  the  effusion  and  the 
locality  iu  which  it  has  taken  jjlace.  One  large  retinal 
vessel  may  have  given  way,  and  a  single  clot  have  formed 
on  the  surface  of  the  retina;  or  there  may  be  several 
small  ecchymoses  from  rui^tured  retinal  or  choroidal 
capillaries.^  When  it  is  from  a  large  retinal  vessel,  the 
bleeding  is  often  extensive,  and  tlie  blood  breaking 
through  the  hyaloid  membrane  will  be  extravasated  into 
the  vitreous,  or  it  may  force  its  way  backwards  through 
the  layers  of  the  retina,  and  form  a  clot  between  that 
structure  and  the  choroid.  The  blindness  may  be  com- 
plete ;  or  it  may  be  central,  so  that  the  patient  can  only 
see  on  either  side  of  the  object  he  looks  at;  or  it  may  bo 
confined  to  a  portion  of  his  field  of  vision,  according  to 
the  pari  of  the  retina  pressed  on  by  the  clot. 

Ophthalmoscopic  Appearances.— If  there  has  been 
much  htcmorrhage,  and  the  blood  has  been  extravasated 
into  the  vitreous,  the  fundus  may  be  so  masked  that  it 
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will  be  Impossible  to  make  out  any  details.  The  bistovy 
of  the  case,  combined  with  the  detection  of  blood  in  the 
vitreons,  will,  however,  at  once  explain  the  cause  of  the 
loss  of  sight.  When  the  hasmorrhage  has  been  of  less 
extent,  a  retinal  vessel  may  be  often  seen  terminating 
in  a  large  clot.  If  there  have  been  many  small  capillary 
ecchymoses,  these  will  be  clearly  made  out  with  the 
ophthalmoscope.  Frequently  the  remains  of  old  blood- 
clots  may  be  also  seen,  there  having  been  ipreyious 
haemorrhage ;  or  markings  on  the  retina  may  indicate 
the  site  which  some  former  clots  occupied. 

The  prognosis  is  always  unfavonrable,  for  although 
some  improvement  may  be  gained  by  the  absorption  of  the 
clots,  yet  as  the  exciting  cause  remains,  the  haemorrhage 
is  very  likely  to  recur.  When  the  blood  has  been  extra- 
vasated  either  into  the  vitreous,  or  formed  a  clot  between 
the  retina  and  the  choroid,  the  prospect  of  regaining  any 
sight  is  very  slight.  In  such  cases,  as  the  blood  is  slowly 
absorbed,  the  vitreous  becomes  fluid,  the  retina  detached, 
and  the  globe  soft.  The  prognosis  is  most  favourable 
when  there  is  only  one  clot,  even  though  it  be  a  large  one, 
providing  the  surrounding  retina  be  healthy,  and  there 
has  been  no  extravasation  into  the  vitreous. 

Treatment. — Inquiry  must  first  be  made  as  to  the 
cause  of  the  retinal  haemorrhage,  and  when  this  can  be 
ascertained,  the  endeavour  should  be  to  remove  it.  If  the 
haemorrhage  is  due  to  suppressed  menstruation,  means 
should  be  taken  to  restore  the  uterine  function.  The 
mist,  potassii  iodidi  (F.  91),  or  the  mist,  boracis  (F.  71)  is 
often  of  service ;  or,  if  there  is  much  anaemia,  the  mist, 
f erri  comp. ,  or  some  other  preparation  of  iron,  should  be 
prescribed.  The  regular  action  of  the  bowels  should  be 
maintained  by  the  pil.  aloes  et  myrrhte,  or  the  pil.  aloes 
Barbadensis.  .  p 

When  the  hemorrhage  apparently  arises  from  heart 
disease,  or  a  morbid  condition  of  the  coats  of  the  vessels, 
the  medical  man  in  attendance  must  be  guided  by  the 
symptoms  which  are  present,  and  prescribe  accordingly. 
In  all  cases  of  retinal  apoplexy  it  is  well  to  keep  up  a 
slightly  increased  action  of  the  bowels,  and  for  this  pur- 
pose the  bitter  waters  of  Friedrichshall,  Pullna,  or  Hmiy- 
adi  Janos  are  very  useful.  No  local  apphcation  will  be- 
nefit the  eye  ;  if  it  is  hot  or  painful,  a  fold  of  lint  wet  with 
cold  water  may  be  laid  over  it,  or  one  or  two  leeches  may 
be  applied  to  the  temple,  and  repeated  if  they  aftord  reUet. 
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RETINITIS  PIGMENTOSA  has  derived  its  name 
from  the  peculiar  deposit  of  the  pigment  iu  the  retina 
which  characterises  this  disease.  It  may  occur  iu  persons 
of  all  ages.  Generally  the  commencement  of  this  affec- 
tion may  be  traced  back  to  early  childhood,  but,  occa- 
sionally, "  the  first  symptoms  have  appeared  as  late  as 
the  age  of  fifty."*  I  believe  that  in  most  cases  it  is  con- 
genital, and  in  some  hereditar}'-.  Both  eyes  are  usually 
afiected,  and  to  a  similar  extent,  although  to  this  there 
are  exceptions.  Wells  mentions  a  case  iu  which  only  one 
eye  suffered.  Liebreich  has  shown  that  retinitis  pigmen- 
tosa is  frec]uent  amongst  deaf-mutes,  and  also  amongst 
the  offspring  of  marriages  between  blood  relatives.  These 
observations  have  been  confirmed  by  Mooren  in  an  excel- 
lent paper  on  this  subject.f 

Symptoms. — The  characteristic  signs  of  this  disease 
are,  torpidity  or  diminished  sensibihty  of  the  retina;  a 
gradually  increasing  contraction  of  the  field  of  vision,  and 
a  pecuhar  deposit  of  pigment  in  the  retina.    The  first 
symptom  which  generally  attracts  attention  is  the  in- 
ability to  walk  about  iu  a  dim  light.    The  patient  suffers 
niore  or less  from  nyctalopia  or  night-blindness;  by  day 
his  clivect  vision  is  good,  but  after  dusk  it  is  considerably 
impaired.    The  contraction  of  the  field  of  vision  increases 
almost  imperceptibly  year  by  year,  but  the  direct  central 
sight  may  remain  for  a  long  period  unchanged.  The 
dimmution  of  the  field  is  from  the  periphery  towards  the 
centre.    If,  however,  the  disease  continues  to  progress, 
the  acuteuess  of  the  central  vision  becomes  first  dimmed, 
and  then  gradually  darker,  until  ultimately  the  patient  is 
blmd.    In  many  of  the  cases  recorded  by  Mooren,  com- 
mencing cataract  in  the  posterior  pole  of  the  lens  was 
observed  in  the  later  stages  of  the  disease. 

Examined  with  the  Ophthalmoscope,  the  retina 
presents  a  very  striking  appearance.  Sprinkled  in  an 
apparently  irregular  manner,  are  large  deposits  of  pig- 
ment ;  some  of  the  spots  are  stellated,  or  of  a  spider  shape 
with  many  small  offshoots  ;  others  look  like  mere  granules, 
cither  congregated  together  in  groups,  or  scattered  about 


*  Ciulcr,  On  tlio  Natm-al  and  Morbid  Couditiona  of  tho  Human 
Eye,  p.  470. 

t  Ophtljalmic  I7eview,  No.  1,  p,  4,  Translated  from  Zclicudor'.s 
Khnisclic  Mouatsbliittcr  fiU-  Aiigeuhcilluinde,  i.  p.  93,  hy  Zacclia- 
riab  Laurence.  >      i      >  j 
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indifferently.    This  deposit  usually  commences  at  the 
periphery  and  gradually  extends  towards  the  centre. 

When  more  carefully  examined,  the  deposits  of  pigment 
seem  in  places  to  follow  the  course  of  the  retinal  vessels, 
parts  of  which  they  will  overlay.    In  many  cases  the 
choroid  is  also  affected,  when,  from  the  wasting  of  its 
epithelium  and  atrophy  of  its  stroma,  patches  of  it  are 
rendered  so  transparent  as  to  allow  the  white  sclerotic  to 
shine  through  and  render  more  conspicuous  the  black 
patches  in  the  retina.    The  retinal  vessels  appear  small, 
but  this  diminution  is  said  by  Scliweigger  to  be  due  to  a 
thickening  of  their  coats  and  a  consequent  lessenmg  of 
the  calibre,  which  restricts  the  flow  of  blood  through 
them,  and  to  this  state  of  anajmia  he  attributes  the  de- 
fective sensibility  of  the  retina.    The  optic  nerve  has  a 
pale  anasmic  appearance,  and  when  the  disease  has  ad- 
vanced it  exhibits  the  peculiar  dull  white  of  confirmed 

atrophy.  „    .    ,    ■,     i    •  i 

Treatment.— Little  if  any  benefit  is  to  be  derived 
from  medicine.  The  aim  must  be  to  retain  the  sight  the 
patient  has,  rather  than  to  endeavour  to  recover  that 
which  has  been  lost.  The  use  of  the  eyes  must  be 
restricted;  he  should  avoid  reading,  writing,  and  all  work 
which  requires  an  efi'ort  of  the  accommodation,  ^mali 
doses  of  the  iodide  or  bromide  of  potassium,  or  of  the 
perchloride  of  mercury  have  been  recommended,  and  may 
be  tried,  but  they  should  be  given  up  if  they  interfere 
with  the  general  health.  Spectacles  with  curved  coba  t- 
blue  glasses  should  be  worn  when  in  the  open  air  or  bright 
sunhght,  as  they  afford  rest  to  the  eyes,  and  protection 
from  the  irritating  effects  of  wind, 

DETACHMENT  OF  THE  BETINA  may  be  caused— 

1  By  the  extreme  elongation  of  the  coats  of 
the  eye  which  occurs  in  severe  cases  of  myopia, 
when  the  retina,  being  less  extensile  than  the  choroid,  is 
in  parts  separated  from  it,  and  the  intervening  space  is 
occupied  by  a  serous  fluid. 

2.  By  a  diminution  of  the  bulk  of  the  vitreous, 
so  that  the  retina,  losing  its  due  amount  of  anterior 
supi3ort,  gradually  becomes  loosened  from  the  choroid, 
and  falling  forward  is  at  first  partially  and  ultimately 
completely  detached.  This  change  may  be  induced  by 
disease,  but  most  frequently  it  is  the  result  of  a  pene- 
trating wound  of  the  eye,  which  has  been  either  accom- 
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panied  witli  a  loss  of  vitreous,  or  with  h^morrliage  into 
its  substance. 

3.  By  hsemorrhage  between  the  choroid  and 
retina. — This  may  occur  ia  retinitis  or  glaucoma ;  or 
it  may  be  caused  by  blows  on  the  eye.  In  most  cases  the 
blood-clot  is  ultimately  absorbed,  but  the  retina  remains 
detached. 

4.  By  serous  effusion  between  the  choroid  and 
retina. — This  may  occur  in  a  normally- shaped  eye  with- 
out any  stretching  of  the  posterior  coats  as  in  myopia,  or 
without  any  previous  separation  having  been  effected  by 
heemorrhage.  In  some  instances  it  may  possibly  be  due 
to  disease  of  the  vitreous  resulting  in  a  change  of  its 
structure  and  a  lessening  of  its  bulk ;  but  in  many  cases 
no  satisfactory  cause  for  the  detachment  can  be  detected, 
and  it  is  therefore  ascribed  by  some  to  inflammatory 
action,  of  which  there  is  little  or  no  evidence. 

5.  By  the  presence  of  tumours  of  the  choroid. — 
As  the  growth  advances  the  retina  is  carried  in  front  of 
it,  and  the  detachment  increases  with  the  progress  of  the 
disease. 

Detachment  of  the  retina  may  be  partial  or  complete. 
It  generally  commences  in  the  lower  region  of  the  fundus, 
and  gradually  mounts  up  towards  the  optic  nerve.  It 
usually_  occurs  in  one  eye  only,  but  both  may  suffer  if  the 
separation  has  been  produced  by  causes  which  equally 
affect  the  two  eyes,  as  in  cases  of  extreme  myojDia.  The 
tension  of  the  globe  is  as  a  rule  slightly  diminished  when 
there  is  a  simple  detachment  with  snbretinal  effusion  ; 
but  if  the  displacement  is  due  to  a  choroidal  tumour,  the 
tension  is  usually  increased. 

Symptoms.— It  is  often  very  difficult  to  ascertain 
from  a  patient  the  early  symptoms  of  a  displaced  retina ; 
they  have  either  passed  unnoticed,  or  in  the  lapse  of  time 
have  been  forgotten.  Some  indications  of  retinal  irritation 
are,  however,  the  general  precursors  of  the  detachment; 
the  patient  is  frequently  troubled  for  some  weeks  pre- 
viously with  the  occasional  and  sudden  appearance  of 
bright  flashes  or  scintillations,  or  of  circles  of  fire,  &c. ; 
or  with  floating  muscas  and  dimness  of  vision.  The 
symptoms  which  may  be  said  to  characterize  a  det;ich- 
mcnt  of  the  retina  are :  Loss  of  vision  in  one  direction, 
so  that  a  portion  of  the  field  may  be  completely  wanting ; 
the  patient  with  the  affected  eye  may  be  only  able  to  see 
a  portion  of  the  object  he  looks  at,  a  half  or  a  quarter  of 
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it  being  quite  dark ;  or  if  the  loss  is  centi'al,  tke  point  oil 
■whicli  he  directs  his  eye  is  blank,  whilst  he  can  see  on 
each  side  of  it.  He  complains  also  of  a  waving  up  and 
down  with  the  movements  of  the  head.  This  is  caused 
by  the  floating  to  and  fro  of  the  detached  portion,  and  is 
recognised  by  the  part  of  the  retina  still  in  situ.  Another 
symptom  often  mentioned  is  that  objects  appear  bent, 
tvnsted,  or  in  some  other  way  distorted,  and  is  no  doubt 
due  to  some  disarrangement  of  the  layers  of  a  portion  of 
the  retina  which  is  loosened,  though  not  yet  separated 
from  the  choroid. 

Occasionally  an  eye  with  detached  retina  becomes  glau- 
comatous and  very  painful.  The  presence  of  an  intraocular 
tumour  may  be  then  strongly  suspected. 

Examined  with  the  Ophthalmoscope.— The  de- 
tachment is  best  seen  by  direct  examination,  when  if  the 
case  is  one  of  partial  separation  of  the  retina  from  the 
choroid,  the  detached  ]3ortion  will  appear  as  a  bluish-grey 
film,  bounded  by  a  sharp  line,  on  one  side  of  which  is  the 
bright  expanse  of  the  choroid,  shining  through  the  trans- 
parent retina,  in  situ  ;  and  on  the  other  this  semi-opaque 
grey  web,  which  is  bulged  slightly  forwards  towards  the 
vitreous.  Tracing  the  course  of  the  retinal  vessels  from 
the  optic  nerve,  they  seem  to  be  suddenly  bent  when  they 
arrive  at  the  line  of  the  detachment.  A  ]3artial,  or  an 
entire  displacement  of  the  retina,  if  the  separation  from 
the  choroid  is  complete,  is  easily  recognised ;  it  is  when  a 
portion  of  the  retina  is  rather  loosened  or  wrinkled  than 
absolutely  detached  that  the  diagnosis  becomes  exceed- 
ingly difficult.  This  condition  is  recognised  by  a  slight 
opacity  of  the  retina  at  one  spot,  and  by  noting  the  ap- 
pearance of  the  vessels,  which  seem  to  stand  out  at  one 
point  and  to  be  lost  in  the  shade  at  another,  as  they  rise 
or  fall  in  their  passage  over  the  foldings  of  the  loosened 
retina. 

When  the  lens  is  cataractous,  the  detachment  of  the 
retina  cannot,  of  course,  be  seen  by  the  ophthalmo- 
scope, but  its  presence  may  be  inferred  from  the  follow- 
ing test : — The  sound  eye  being  excluded  by  the  j^atient 
placing  his  hand  over  it,  with  the  mirror  of  the  ophthal- 
moscope throw  a  column  of  light  upon  the  aifected  eye, 
moving  it  in  different  directions  across  the  eye,  transversely 
and  obliquely  upwards,  downwards,  outwards,  and  inwards, 
and  at  the  same  time  question  the  patient  as  to  whether 
he  can  see  the  light,  and  can  state  in  what  direction  the 
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light  comes.  lu  this  manner  a  good  estimate  may  be 
formed  of  the  perfection  of  his  field  of  vision ;  whether 
portions  of  it  are  defective  or  wanting.  If  a  large  portion 
of  the  field  be  wanting,  a  detachment  of  the  retina  may  be 
reasonably  suspected. 

The  prognosis  of  detached  retina  is  very  un- 
favourable. The  tendency  is  for  the  disease  to  extend, 
and  more  retina  to  become  detached  until  at  last  the  eye 
is  blind.  The  most  favourable  cases  are  those  in  which 
there  is  a  limited  detachment,  the  result  of  an  injury, 
probably  a  small  effusion  of  blood  between  the  choroid  and 
retina.  A  blind  spot  in  the  field  of  vision  will  always 
remain,  but  the  rest  of  the  retina  may  retain  its  functions 
unimi^aired.  Cases  have  been  recoi-ded  where  the  sub- 
retinal  fluid  has  disappeared,  and  the  retina  having  again 
fallen  back  to  its  place  has  still  retained  some  power  of 
sight,  hnt  they  are  exceptional. 

Treatment. — Detachment  of  the  retina  is  very  intract- 
able, and  generally  uninfluenced  by  medicines  given  for 
the  purpose  of  procuring  absorption  of  the  subretinal 
fluid.  A  spontaneous  cure  or  arrest  of  the  disease  has 
occasionally  occurred  from  the  accidental  laceration  of 
the  retina,  and  the  escape  of  the  fluid  into  the  vitreous. 
The  knowledge  of  this  fact  induced  Graefe  and  Bowman 
to  endeavour  to  establish  artificially  a  permanent  rent  in 
the  detached  portion  of  the  retina,  through  which  the 
fluid  could  extravasate  into  the  vitreous.  This  they  did 
by  tearing  through  the  displaced  retina  with  either  one 
or  two  needles  introduced  through  the  sclerotic.  Von 
Graefe  employed  a  long  cutting  needle,  "  furnished  with 
two  very  sharjj  edges,  and  the  neck  of  which  fills  the 
wound,  so  as  to  leave  no  space  for  the  escape  externally  of 
the  fluid."*  Sir  W.  Bowman  uses  two  rather  long  needles, 
which  ho  introduces  through  the  sclerotic,  at  from  a 
C|uarter  to  half  an  inch  from  the  cornea,  and  in  the  space 
between  the  recti  tendons.  The  eye  should  be  first 
examined  with  the  ophthalmoscope,  to  determine  the 
exact  position  of  the  detachment.  Tlie  operation  may  be 
thus  performed  : — 

The  patient  should  be  on  a  couch,  and  the  lids  being 
parted  with  a  spring  speculum,  one  needle  should  be  in- 
troduced through  the  sclerotic  at  a  point  where  it  will 


*  Graefe,  On  Perforation  of  Detached  Eetiua.  Trauslatctl  by 
George  Hcury  Eogers,  II.  L.  0.  H.  Reports,  vol.  iv.  p.  222. 
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perforate  the  detached  portiou  of  the  retina  at  a  promi- 
nent part.  The  second  needle  is  then  to  be  inserted  at  a 
short  distance  from  the  first,  and  so  directed  that  its 
point  shall  penetrate  the  retina  at  or  close  to  the  same 
spot.  To  avoid  the  risk  of  wounding  the  lens  m  the 
passage  of  the  needles,  they  should  be  thrust  through  the 
Llerotic  nearly  vertically  A  rent  is  ^ow  to  be  torn  m 
the  retina  by  separating  the  points  T  flTrf  bv 

There  is  generally  an  escape  of  the  subretmal  fluid  by 
the  side  of  the  needles  during  the  operation,  and  Ire- 
quently  in  a  sufficient  quantity  to  infiltrate  a  considerable 
extent  of  the  subconjunctival  tissue.  The  fluid  is  gene- 
rally  of  a  yellowish  colour,  and  when  tested  yields  a  large 

'^Thenfu''eyrw'ith  detached  retina  becomes  glauco- 
matousand  painful,  the  only  treatment  is  to  excise  the 
globe. 

EMBOLISM  OF  THE  CENTRAL  ARTERY  OE 
THE  RETINA  is  a  cause  of  blindness,  and  subse- 
qvfent  atrophy  of  the  optic  nerve.  The  loss  of  sjgtt 
usually  sudden  and  unaccompanied  by  pa  n.  With  the 
ophthalmoscope  the  optic  disc  appears  blanched  the 
arteries  reduced  to  the  size  of  threads,  and  the  veins  also 
much  diminished.  In  some  of  the  cases  which  have  b  en 
recorded,  there  was  a  loss  of  transparency  of  the  letina 
aiW  the  optic  nerve  and  in  the  region  of  the  yellow 
SDot  probably  due  to  a  slight  serous  ettusion.  _ 

^  In  the  case  of  a  young  woman  under  my  care,  the  sight 
was  lost  suddenly  and  without  any  premonitory  Byn^Ptoins 
Ifortnight  after  her  conhnement.  She  had  no  pam  but 
she  experienced  a  sudden  sense  of  darkness  over  her  left 
'eye,  Sch  caused  her  to  cover  the  right  with  her  hand 

when  she  immediately  discovered  her  bh^d^e^^-  J  hen  I 

first  saw  her,  about      ^^^l^^^^Jf     W  L^^^^^^^^ 

was  of  a  milky  whiteness,  and  the  retinal  aiteiies  weie 

nndledTmere  lines,  two  or  three  of  which  were  evi- 

any  avSl.  The  only  consolation  to  be  offcn-ed  the  p^^^^^^^ 
is,  that  there  is  no  reason  to  suspect  that  the  otliei  eye 
will  suffer. 

GLIOMA  OF  THE  RETINA.-Sec  Intraocular  Tu- 
mours, page  206. 
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CYSTS  OF  THE  RETINA  are  occasionally  fouucl  iii 
eyes  whicli  have  been  long  lost,  and  appear  to  be  due  to 
degenerative  changes.  In  a  paper  by  M.  IwanofP,  on 
"  The  different  Foi'ms  of  Inflammation  of  the  Retina," 


Fio.  4.5. 


Oue  half  of  the  eye,  showiog  the  chalky  leus  with  tho 
cysts  and  the  retiua  in  situ. 

read  before  the  Ophthalmological  Congress  at  Heidelberg, 
in  September,  1861<,  he  alludes  to  three  specimens,  con- 
taining respectively  one,  five,  and  seven  cysts.  The  first 
example  of  this  disease  noticed  in  this  country  was  in  an 


Fig.  4G. 


Tlie  other  half  of  tho  same  eye,  with  the  posterior  half 
of  the  retiua  turned  forwards,  to  show  the  position  of  the 
cysts  on  its  choroidal  surface. 

eye  which  I  removed  from  a  patient  at  the  Ophthalmic 
Hospital.  The  man  had  received  a  penetrating  wound 
of  the  eye  fifteen  years  previously ;  after  the  accident  he 
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only  retained  perception  of  liglit,  and  in  the  next  eigh- 
teen months  the  eye  became  totally  blind.    He  came 
under  my  care  in  JSToveraber,  1867.  The  lost  eye  was  very 
painful,  its  tension  was  increased,  and  it  was  affecting 
prejudicially  the  sound  one.    Under  these  circumstances 
I  removed  the  eye.    On  making  a  section  of  it  the  retina 
was  found  slightly  detached  from  the  choroid,  and  its 
outer  aspect  was  studded  with  cysts  of  various  sizes,  the 
largest  about  that  of  a  small  pea.    They  were  eleven  in 
number,  and  each  appeared  to  bulge  out  from  the  cho- 
roidal aspect  of  the  retina,  and  to  be  formed  by  the  sepa- 
rated layers  of   that  structure.    The  specimen  was 
exhibited  at  the  Pathological  Society,  and  in  the  "  Trans- 
actions," vol.  xix.  p.  362,  will  be  found  a  full  account  of 
the  case,  with  the  following  repoi-t  of  the  examination  of 
the  cysts,  made  by  Mr.  Vernon,  who  was  then  the  curator 
of  the  museum  at  the  Ophthalmic  Hospital : — "  The  cysts 
appear  to  have  been  formed  at  the  expense  of  the  outer 
layers  of  the  retina.    Their  walls  consisted  of  a  very  fine 
tissue  of  delicate  fibres,  which  contained  many  nuclei  of 
their  own,  and  which  were  closely  interlaced  with  small 
nucleated  cells,  intermingled  with  round  highly  refracting 
bodies,  the  remnants  of  the  granular  layers  of  the  retina. 
To  the  outer  walls  of  the  cysts  which  were  examined,  some 
of  the  choroidal  epithelium  was  adherent,  while  their  inner 
surfaces  were  lined  with  squamous  epithelium.  Many 
of  the  cells  in  the  cyst-walls  contained  fatty  granules. 
With  acetic  acid  the  fibres  forming  the  cyst-walls  ap- 
peared to  consist  of  connective  tissue  without  any  elastic 
element. 

DISEASES  OE  THE  CHOEOID. 

DISSEMINATED  OR  EXUDATIVE  CHOROIDITIS 

is  most  frequently  the  result  of  syphilis,  but  it  may  also 
occur  in  patients  who  are  free  from  all  specific  taint,  and 
from  causes  too  indefinite  or  remote  to  be  accurately  traced. 
It  is  characterized  by  disseminated  bufi'-coloured  exuda- 
tions on  the  surface  and  into  the  tissue  of  the  choroid. 
These  effusions  are  generally  circumscribed,  and  between 
them  portions  of  unclouded  choroid  are  seen  through  the 
retina.  As  the  disease  pi-ogresses,  the  difiused  lymph  is 
absorbed,  but  a  portion  of  the  choroid  corresponding  to 
many  of  the  patches  becomes  atrophied,  and  _  frequently 
to  such  an  extent  as  to  allow  the  white  sclerotic  to  shine 
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tlirongli  its  attenuated  remains.  Around  these  white 
patches  the  choroidal  epithelium  filled  with  jjigment  col- 
lects and  encircles  them  with  a  black  rim.  Frequently 
the  retina  becomes  secondarily  affected,  and  choroido- 
retinitis  is  established.  Without,  however,  being  involved 
in  the  inflammatory  action,  portions  of  the  retina  may  be 
so  pressed  on  by  the  exuded  lymph  as  to  cause  a  tem- 
porary siispension  of  its  functions,  and,  if  long  continued, 
atrophy  of  its  structure.  A  general  turbidity  of  the 
vitreous  with  filmy  opacities  are  frecjuently  associated 
with  this  form  of  choroiditis,  and  especially  if  it  has  a 
syphilitic  origin. 

General  Symptoms.— A  gradual  failure  of  sight;  sur- 
rounding objects  appear  dark  and  confused;  occasionally 
the  field  of  vision  is  contracted,  or  parts  of  it  are  de- 
stroyed, so  that  in  certain  directions  the  patient  sees  only 
a  portion  of  the  object  he  looks  at.  The  pupil  is  slightly 
dilated  and  sluggish.  These  symptoms,  however,  are 
common  to  other  deep-seated  affections  of  the  eye,  and  it 
is  only  by  the  aid  of  the  ophthalmoscope  that  the  exact 
locality  of  the  disease  can  be  determined.  When  thus  ex- 
amined, the  patches  of  exudation  will  be  seen  scattered 
over  the  fundus  of  the  eye  ;  those  that  are  recent  will  be 
recognised  as  opacjue  yellowish  spots,  whilst  the  site  of  old 
efi'usions  will  be  here  and  there  indicated  by  the  glistening 
white  of  the  sclerotic  shining  through  the  atrophied  por- 
tions of  choroid,  which  are  mapped  out  by  an  aggregation 
of  pigment  cells.  When  the  inflammatory  action  is  con- 
fined to  tlie  choroid,  the  retinal  vessels  may  be  clearly 
traced  throughout  their  course,  and  in  places  mounting 
over  the  effusion  which  is  beneath  them  ;  the  retina  itselt" 
is  transparent,  and  allows  the  portions  of  bright  choroid 
unobscured  by  lymph  to  shine  through  the  spaces  between 
the  exudations;  and  there  are  none  of  the  haamorrhao-es 
which  are  so  characteristic  of  most  of  the  forms  of  reti- 
nitis. If  the  retina  is  affected,  as  very  frequently 
happens  when  this  disease  is  due  to  syphilis,  a  diffused 
haziness  of  a  part  or  whole  of  the  fundus,  with  interrup- 
tions in  the  course  of  the  retinal  vessels  from  inflamma- 
tory effusion,  will  mask  many  of  the  ophthalmoscopic  signs 
already  mentioned.  When  in  addition  to  the  retinitis 
there  is  also  a  turbidity  of  the  vitreous,  it  is  often  impos- 
sible to  make  out  the  details  of  the  changes  which  may 
have  taken  place,  but  sufiicient  information  will  probably 
be  gained  to  form  a  diagnosis  of  the  case. 
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There  are  two  forms  of  disseminated  choroiditis,  the 
syphilitic  and  the  simple. 

In  the  syphilitic  the  exudation  is  very  circumscnbed, 
and  often  in  nodules  closely  resembling  those  which  are 
so  frequently  seen  in  the  specific  iritis,  and  there  is  no 
tendency  for  the  effusions  to  run  together.  This  exuda- 
tive choroiditis  sometimes  occurs  as  an  extension  of  the 
iritis,  and  it  is  then  associated  with,  or  follows  closely 
upon,  the  secondary  eruption  of  the  skin.  It  is  also  met 
with  during  the  tertiary  symptoms  of  syphilis,  but  it  is 
then  usually  complicated  with  retinitis. 

In  the  simple  form  of  disseminated  choroiditis  there 
is  no  history  of  syphilis,  the  disease  rather  resembles  the 
simple  iritis  in  which  the  effusion  of  lymph  is  small  in 
quantity  and  evenly  diffused.  The  patches  on  the  choroid 
are  less  circumscribed,  and  they  have  a  tendency  to 
coalesce.  The  disease  is  more  chronic  and  less  amenable 
to  active  treatment. 

Treatment.— If  the  disease  is  due  to  syplMis,  the 
treatment  which  was  recommended  for  retinitis  syphilitica, 
page  183,  should  be  adopted,  but  with  certain  restrictions. 
When  the  disseminated  choroiditis  follows  or  is  associated 
with  the  secondary  skin  eruption,  the  iodide  of  potassium 
(F.  91),  with  the  mercurial  bath  (F.  4)  every  night,  or 
with  pil.  Plummer.  gr.  5  every  other  night,  may  be  ordered; 
or  if  the  patient  has  not  yet  been  under  the  influence  of 
mercury,  the  unguent,  hydrarg.  may  be  rubbed  into  the 
axilla  or  inner  side  of  the  thigh  every  night  until  the 
gums  are  slightly  affected.  If,  however,  the  disease  does 
not  occur  until  the  tertiary  period  of  syphihs,  the  prepa- 
tions  of  the  hydrarg.  perchlorid.  with  bark  (F.  101) ;  or 
the  mist,  potassii  iodidi  cum  hydrarg.  perchlorid.  (1^ .  yb) 
will  be  the  most  useful. 

In  the  simple  disseminated  choroiditis,  small  doses  oi 
iodide  and  bromide  of  potassium  (F.  97)  or  of  the  liq. 
hydrarg.  perchlorid.  should  be  prescribed  and  continued 
for  some  weeks,  and  at  the  same  time  a  slight  mercurial 
counter-irritation  may  be  kept  up  by  rubbing  a  little  of 
the  unguent,  hydrarg.  iodidi  rubri  (F.  132)  into  the  temple 
every  night.  If,  however,  the  patient  is  very  feeble  and 
anaemic,  the  mercurial  medicines  should  not  be  given  in- 
ternally, but  full  doses  of  quinine,  or  quinine  and  iron^, 
should  be  ordered,  and  the  unguent,  hydrarg.  c.  beUadonna 
(F.  126)  rubbed  into  the  brow  and  temple  every  night. 


SUrPUKATIVE  CHOROIDITIS. 


197 


SCLEROTICO-CHOROIDITIS  POSTERIOR.  —  Poste- 
rior Stapliijloma — is  a  prolongation  of  the  posterior  half 
of  the  eye,  accompanied  with  atrophy  of  the  choroid, 
caused  by  the  stretching  to  which  it  is  subjected  by  the 
staphyloma.  It  is  usually  found  in  all  cases  of  severe 
myopia.  When  the  disease  is  stationary,  the  myopia  re- 
mains unchanged,  and  the  patient  suffers  no  incon- 
venience. If,  howevei",  it  is  'progressive,  the  myopia  in- 
creases, and  the  acuteness  of  vision  frequently  diminishes. 
The  patient  also  often  complains  of  black  muscae,  some- 
times like  falling  soot,  and  of  occasional  flashes  of  light, 
with  other  symptoms  of  retinal  irritation.  If  the  eye  be 
now  examined  with  the  ophthalmoscope,  there  will  pi*o- 
bably  be  found  changes  in  the  choroid,  indicative  of  pi'o- 
gressive  atrophy :  the  white  crescent  on  the  apparent 
inner  side  of  the  optic  nerve  will  have  grown  larger,  and 
its  outline  irregular ;  and  scattered  here  and  there  will 
be  white  atrophic  joatches.  Occasionally  one  or  more  of 
these  spots  will  coalesce  with  the  myopic  arc  so  as  to 
greatly  enlarge  its  area.  Such  eyes  are  liable  to  become 
glaucomatous;  they  are  also  occasionally  subject  to  de- 
tachments of  the  retina,  and  to  small  ha3morrhage3  from 
the  choroidal  capillaries.  A  further  account  of  sclerotioo- 
choroiditis  posterior  will  be  found  in  the  Article  Myopia, 
page  249. 

Treatment. — Absolute  rest  to  the  eyes,  and  the  direc- 
tions for  myopic  patients  given  in  the  Article  Myopia 
should  be  strictly  carried  out.  If  there  are  rapidly  pro- 
gressing changes  in  the  choroid,  small  doses  of  the  liq. 
hydrarg.  perchlorid.  (F.  101)  may  be  pi'esoribed. 

SUPPURATIVE  CHOROIDITIS— Op7i,<7iCiZi)tiiis—Pa?i- 
ophthalmitis — is  an  acute  suppurative  inflammation  in- 
volving all  the  tissues  of  the  eye.  It  is  most  frequently 
induced  by  an  injury  such  as  a  penetrating  wound,  or  the 
lodgment  within  the  globe  of  a  foreign  body,  or  an  abra- 
sion or  burn  of  the  cornea.  It  may  also  follow  cataract 
or  other  severe  operations  on  the  eye,  and  occasionally  it 
will  come  on  in  patients  sufl^ering  from  pysemia,  or  ex- 
hausted by  fever,  or  by  long-continued  bad  living. 

Symptoms.— Great  vascularity  of  the  eye,  with  che- 
mosis  of  the  conjunctiva,  and  cedematous  swelling  and 
redness  of  the  lids. 

The  aqueous  first  becomes  serous,  then  turbid  from 
corpuscular  lymph  and  pus ;  and  these  sinking  to  the 
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bottom  of  the  anterior  chamber  constitute  the  state  known 
as  hypopion. 

The  iris  loses  its  striation  and  brilliancy  from  mfiam- 
matory  exudations  on  its  surface  and  into  its  substance, 
and  the  pupil  becomes  blocked  up  with  the  like  materials. 

The  cornea  becomes  dull  and  steamy,  and  pus  may  be 
infiltrated  between  its  laminas,  a  condition  recognised  as 
onyx  or  corneal  abscess,  or  an  irregular  sloughing  ulcer 
may  appear  on  its  surface. 

Such  are  the  visible  changes  which  are  rapidly  mduced 
by  an  attack  of  ophthalmitis;  but  similar  mischief  is 
also  going  on  in  the  deeper  parts  of  the  eye. 

The  ciliary  processes  become  infiltrated  with  lymph 
and  pus,  and  matted  to  each  other. 

The  vitreous  htunour  grows  turbid,  and  lymph  and 
pus  are  effused  within  it.  The  same  exudations  also 
take  place  on  the  surface  of  the  retina,  and  in  some 
cases  between  the  retina  and  choroid,  and  between  the 
choroid  and  sclerotic,  all  of  which  tissues  may  be  covered 
with  morbid  deposits,  and  even  separated  the  one  from 
another  by  them. 

The  pain  of  ophthalmitis  is  always  very  severe.  _  It 
is  supra-orbital,  extending  up  the  side  of  the  head  ;  it  is 
around  the  orbit  and  down  the  side  of  the  nose,  and  m 
the  eye  itself.  At  first  neuralgic  in  character,  sometunes 
acute,  at  others  dull  and  aching,  but,  as  the  disease  ad- 
vances, hot  and  throbbing  ;  the  pain  is  usually  sufficient 
to  destroy  sleep  and  to  produce  severe  constitutional 

symptoms.  ... 

The  prognosis  of  ophthalmitis  is  very  untavourable. 
Occasionally,  under -judicious  treatment,  combined  with 
other  favourable  circumstances,  the  inflammation  may 
subside,  and  a  useful,  althougli  a  somewhat  damaged, 
eye  be  preserved.  Generally,  however,  the  activity  of  the 
disease  continues  unabated,  and  does  not  expend  itself 
until  all  the  tissues  of  the  eye  are  involved  m  one  general 
suppuration.  The  cornea  then  gives  way,  or  the  pus 
makes  an  exit  for  itself  through  the  sclerotic  between  the 
insertions  of  two  of  the  recti  tendons. 

Treatment.— The  eye  should  be  frequently  fomented 
-with  the  fotus  belladonnre  (F.  9),  or  with  the  decoction  of 
poppy  heads.  A  solution  of  atropine,  gr.  1  ad  aqua3  5  1, 
should  be  dropped  into  the  eye  twice  or  three  times 
a  day  •  but  it  should  be  discontinued  as  useless  when 
suppuration  has  actually  set  in.   The  patient  should  be 
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kept  iu  a  darkened  room,  and  all  use  of  the  eyes  should 
be  prohibited.    The  bowels  should  be  acted  on  at  the 
commencement  of  the  attack,  and  if  the  patient  is  rest- 
less, sleep  should  be  produced,  and  the  pain  relieved  by 
opium.    In  these  cases  opium  is  usually  of  the  greatest 
service  ;  it  assuages  the  pain,  tranquillizes  the  patient, 
and  jDlaces  him  in  a  more  favourable  condition  for  re- 
covery.   Whilst  there  is  hot  skin  and  thirst,  salines  and 
diaphoretics  should  be  prescribed,  but  these  must  soon 
give  place  to  quinine  or  bark  with  the  mineral  acids. 
The  strength  of  the  patient  should  be  maintained  by  a 
liberal  strong  beef-tea  diet,  with  a  moderate  allowance  of 
wine  or  brandy.    But  if  the  inflammation  goes  on,  and 
the  cornea  becomes  ulcerated,  or  infiltrated  with  pus  ;  or 
if  there  is  hypopion  with  the  eye  painful,  and  the  an- 
terior chamber  deepened  by  the  increased  secretion  of 
the  aqueous,  tapping  the  anterior  chamber  with  a  broad 
needle  will  sometimes  afford  very  considerable  relief  and 
materially  benefiit  the  eye.    The  activity  of  the  disease 
is  frequently  sensibly  diminished  after  one  such  opera- 
tion.   It  is  not,  however,  a  proceeding  which  should  be 
undertaken  rashly,  as,  when  it  fails  to  do  good,  it  often 
seems  to  irritate  the  eye  and  increase  the  urgency  of  the 
symptoms.    In  some  bad  cases  of  ophthalmitis  which 
have  been  under  ni}"-  observation,  I  am  satisfied  that  the 
ultimate  destruction  of  the  eye  has  beeu  hastened  by  an 
injudicious  paracentesis  of  the  cornea.  When  the  opera- 
tion gives  ease,  it  may  be  repeated  at  intervals  of  twenty 
four  or  thirty-six  hours  if  the  pain  and  acute  symptoms 
recur  ;  but  if,  after  once  tapping  the  anterior  chamber, 
the  pain  in  the  eye  is  increased,  it  should  not  again  be 
attempted. 

If  all  treatmeut  has  failed  to  arrest  the  progress  of  the 
disease,  and  suppuration  of  the  globe  has  actually  set  in, 
I  would  advise  the  eye  to  be  excised.  The  patient  will 
thus  be  quickly  restored  to  health,  and  be  spared  much 
suffering.  In  my  own  practice  I  have  never  had  any  un- 
favourable symptoms  follow  the  excision  of  a  suppurating 
eye. 

DEPOSITS  OF  BONE  ON  THE  CHOROID  are  fre- 
quently found  in  eyes  which  have  beeu  long  lost.  The 
bony  matter  is  on  the  anterior  surface  of  the  choroid, 
between  it  and  the  retina,  which  is  always  detached  and 
usually  coarctcd.    In  some  cases  a  mere  ossific  film  is 
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found  lying  on  the  choroid  (Fig.  47),  whilst  in  others 
there  is  a  thick  bony  cup,  sufficient  in  size  to  occupy 
nearly  the  entire  stump  (Fig.  48). 


fig.  47  is  tLo  dnnving  of  a  section  of  an  ej'e  wliich  I  re- 
moved from  a  patieut,  vat.  thirty.  She  Lad  lost  all  sight  in 
it  from  au  injury  eighteen  j'ears  before  coming  under  my 
caro .  The  globe  was  shrunk  about  one-third ;  at  times  it 
was  very  painful,  and  it  had  lately  been  subject  to  frequent 
recurrences  of  inflammation,  during  each  of  which  her  soimd 
eye  sympathized. 

The  entu'e  retina  was  detached  and  coarcted ;  the  choroid 
was  in  situ  with  the  sclerotic  ;  but  lying  on  its  anterior  sur- 
face around  the  optic  nerve  was  a  delicate  film  of  bone. 

It  seems  very  probable  that  the  formation  of  these 
bony  plates  is  due  to  au  inflammatory  exudation  of 
lymph  on  the  surface  of  the  choroid,  which  after  a  lapse 
of  time  becomes  organized  and  converted  into  fibrous 
tissue.  This  afterwards  undergoes  a  further  change ; 
osseous  granules  are  deposited  within  it,  and  it  be- 
comes bone  having  all  the  characters,  both  anatomical 
and  chemical,  which  distinguish  this  tissue  in  other 
parts  of  the  body.  The  cup  of  bone  is  usually  per- 
forated near  its  centre  by  a  small  canal,  through 
which  passes  a  band  of  the  atrophied  retina  back  to  the 
optic  nerve. 

Whilst  bone  is  thus  being  developed  in  the  fundus 
of  the  eye,  earthy  salts,  such  as  the  phosphate  or 
carbonate  of  lime,  are  frequently  at  the  same  time 
being  deposited  in  the  lens,  if  there  is  one,  and  be- 
tween the  lamince  of  the  cornea,  or,  if  that  has 
been  destroyed,  in  the  cicatricial  tissue  which  has  re- 
placed it. 

In  a  report  of  a  specimen  of  "bone  from  the  inner 
surface  of  the  choroid,"  by  Mr.  Hulke,  in  the  "  Patho- 
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logical  Transactions,"  vol.  viii.  p.  320,  he  has  given 
the  drawings  of  the  microscopical  appearances  of  the 
sections  he  examined.  He  found  in  them  all  the 
elements  of  true  bone— a  complete  system  of  vascular 
canals,  with  lacunas  and  canaliculi.  In  the  mere  scales 
of  bone,  however,  which  he  has  since  examined,  he 


Fig.  J-8  represouts  au  exceptionally  large  cup  of  bone  id  tlio 
slump  of  ail  ej-e  which  had  been  lost  for  more  than  sixty  years. 
The  patieut,  an  old  lad}',  let.  sixty-one,  never  had  any  annoy- 
ance from  it  until  about  four  months  before  coming  to  tho 
hospital,  when  it  began  to  give  her  pain,  and  since  then  she 
has  suffered  with  it  severel}'.  The  right  eye  presented  all 
the  usual  symptoms  of  sjonpathetic  imtation.  I  therefore 
excised  the  stump  of  the  lost  eye,  which  was  shnmk  to  the 
size  seen  in  the  woodcut. 

has  told  me  that  he  has  been  unable  to  detect  any- 
vascular  canals,  but  in  all  he  has  seen  the  lacunte  and 
canaliculi.  This  is  probably  simply  due  to  the  fact  that 
such  delicate  films  of  bone  were  too  thin  to  admit  of 
vascular  canals. 

COLLOID   DEGENEKATION   OF   THE  CHOEOID 

is  one  of  the  changes  which  are  apt  to  take  j^lace  in 
eyes  which  have  been  lost  from  cither  acccident  or 
disease.  It  may  occur  at  any  period  of  life,  and 
may  be  met  with  in  eyes  which  have  retained  their 
normal  shape,  as  well  as  in  those  which  liave  become 
shninken.  Colloid  globules  are  seen  on  making  a 
section  of  the  eye  as  small  white  bodies  scattered 
singly  or  grouped  in  little  masses  projecting  beyond 
the  surface  of  the  choroid.  Examined  with  the  micro- 
scope they  present  a  peculiar  and  characteristic  appear- 
ance.   When  fresh  they  are  seen  as  transparent  shining 
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globules,  which  refract  the  light  strongly,  and  somewhat 
resemble  the  bright  translucent  crystals  of  white  sugar 
candy.  In  a  paper  by  Mr.  Hulke,  he  says,  "Their  size 
varies  from  the  yjVg  to        of  ^'^  '^'^^^  largest  lock 

like  tiny  seed  pearls  strewed  over  the  inner  surface  of  the 
choroid.     They  adhere  very  intimately  to  the  elastic 
lamina,  and  indeed  appear  to  be  continuous  with  it."  In 
an  eye  examined  by  Mr.  Hulke  immediately  after  its 
removal,  in  which  the  choroid  was  studded  with  colloid 
globules,  he  saw  "the  blood  corpuscles  gliding  along  the 
capillary  vessels  in  continuous  unbroken  columns  beneath 
(that  is,  to  the  outer  side  of)  the  colloid  _ globules,  a 
phen omenon  which  completely  established  their  respective 
positions,  and  one  from  which  v/e  may  conclude  that  | 
these  vessels  are  not  primarily  affected,  although  at  a  ( 
later  period  they  may  become  implicated.  Commonly  they  ! 
present  no  traces  of  structure,  but  occasionally  they  are  ', 
marked  with  concentric  lines."*  _  _  i 

Bonders  considers  that  the  colloid  globules  originate  in 
the  hexagonal  pigment  cells,  whilst  Muller  regards  them 
as  adventitious  thickenings  of  the  elastic  lamina  behind 
the  hexagonal  epithelium.  Mr.  Hulke  further  states  that 
"  the  colloid  globules  are  very  prone  to  calcify.  In_  this 
state  they  form  stony  glandiform  masses,  with  a  finely 
granular  surface,  or  beads  of  a  dull  glassy  aspect,  and 
the  larger  concretions  are  plainly  visible  to  the  unaided 
eye." 

Colloid  degeneration  appears  to  be  most  frequent  _m 
eyes  which  have  been  subject  to  repeated  attacks  of  iu- 
liamniation.  In  one  case  which  came  under  my  notice, 
these  degenerative  changes  excited  sympathetic  symptoms 
in  the  sound  eye,  which  ceased  on  the  removal  of  the 
affected  one— a  shrunken  globe  lost  from  an  injury  four 
or  five  years  previously. 

TUBERCLES  IN  THE  CHOROID  may  be  frequently 
found  in  patients  who  are  suffering  from  acute  tuber- 
culosis. In  the  cases  which  have  been  recorded  they 
produced  no  defect  of  sight.  With  the  ophthalmoscope 
they  may  be  recognised  as  "small  circular  circiim- 
scribed  spots  of  a  pale  rose  colour,  or  greyish -white  tint, 
and  vary  in  size  from  -I-  to  2-5  mm.    They  are  chieHy 


*  Eoyal  liOUtlon  Oplitbalmic  Hospital  Ecports,  vol.  i.  |pp. 
and  180. 
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situated  in  the  vicinity  of  the  optic  disc,  but  may  extend 
occasionally  to  a  considerable  distance  from  it."* 

Dr.  Conplaud  has  related  in  the ''Pathological  Transac- 
tions," vol.  XXV.  p.  215,  a  very  interesting  case  of  general 
tuberculosis  in  a  child,  set.  eight,  who  died  of  tubercular 
meningitis.  Tubercles  were  detected  in  the  choroid 
during  life,  and  verified  after  death. 

Dr.  Gowers,  in  his  "  Medical  Ophthalmoscopy,"  second 
edition,  p.  148,  says,  "  Tubercles  of  the  choroid  may 
now  and  then  be  found  in  tubercular  meningitis,  and 
furnish  valuable  diagnostic  information.  But  they  are 
less  frequent,  as  Cohnheim  pointed  out,  in  tubercular 
meningitis  than  in  general  tuberculosis  without  menin- 
gitis." 

HJEMOREHAGE  PROM  THE  CHOROID  may  occur 
from  injury  (see  next  Section,  Injuries  or  the  Choroid), 
or  it  may  be  occasioned  by  disease,  as  in  glaucoma, 
sclerotico-choroiditis  posterior,  or  retinal  apoplexy.  See 
the  Articles  on  these  subjects.  It  may  also  be  produced 
by  prolonged  and  excessive  strain  of  the  eyes  at  close 
work,  and  especially  if  during  its  continuance  the  head 
has  to  be  maintained  in  a  stooping  position. 

The  Treatment  must  depend  on  the  exciting  cause 
of  the  hasmorrhage.  (See  Articles,  Ctlaucoma,  Sclero- 
Tico-CnoROiDiTis  Posterior,  and  Retinal  AroPLEXv.) 

INJURIES  OF  THE  CIIOHOID. 

INJURIES  OF  THE  CHOROID  are  usually  followed 
by  immediate  htemorrhagc,  which  always  seriously  affects 
and  often  completely  destroys  sight.  A  blow  on  the  eye 
may  cause  a  rent  in  the  choroid,  either  with  or  ivitlioid 
rupture  of  the  external  coats;  or  the  choroid  may  be 
lacerated  by  a  penetrating  wound  through  the  sclerotic. 
Haemorrhage  at  once  takes  place  from  the  torn  choroidal 
vessels,  and  according  to  the  site  and  severity  of  the 
mjury  the  blood  may  be  extravasated  :— 

1.  Between  the  choroid  and  retina. 

2.  Between  the  choroid  and  sclerotic. 

3.  Into  the  vitreous  humour. 

1.  Hsemorrhage  between  the  choroid  and  retina 


*  Soelberg  Wells'  Treatise  oii  the  Eye,  second  edition,  p.  471. 
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is  generally  caused  by  blows  on  the  eye,  and  may  occur 
either  wiih  or  without  rupture  of  the  external  coats.  The 
blood  is  poured  out  from  the  anterior  surface  of  the 
choroid,  and  a  clot  is  formed  between  that  structure  and 
the  retina.  When  the  clot  is  small,  it  may  be  absorbed, 
and  the  eye  may  regain  useful  vision,  but  there  will 
always  remain  a  bhnd  spot  corresponding  with  the 
portion  of  retina  which  has  been  detached.  If  the  hasmor- 
rhage  is  severe,  there  will  be  necessarily  an  extensive 
separation  of  the  retina,  and  the  eye  for  all  useful  pur- 
poses will  be  destroyed. 

2.  Hsemorrhage  between  the  Choroid  and 
Sclerotic,  uncomplicated  with  ha3morrhage  in  any  other 
part  of  the  eye,  is  most  commonly  produced  by  an  escape 
of  the  lens  and  a  sudden  loss  of  vitreous  through  a  wound 
in  an  unhealthy  eye :  thus  withdrawing  unexpectedly  the 
support  which  the  choroid  and  retina  had  derived  from 
these  structures,  when,  in  their  entirety,  they  occupied 
their  normal  position  within  the  globe. 

Ill  a  healthy  eye,  the  lens  and  a  large  amount  of  vitreous 
humour  may  be  lost  through  a  wound  of  its  external 
coats,  without  exerting  any  very  unfavourable  influence 
on  the  retina  or  the  choroidal  vessels ;  but  in  an  unsound 
eye,  a  similar  loss  would  probably  produce  haemorrhage 
between  the  choroid  and  sclerotic.  It  is  this  form  of 
hosmorrhage  which  occasionally  occurs  after  an  operation 
for  the  removal  of  a  cataractous  lens  from  an  unsound 
eye.  Indeed,  it  is  almost  certain  to  happen  if  there  be  an 
increased  or  glaucomatous  tension  of  the  eye  at  the  time 
of  operating.  In  such  cases  the  hiemorrhage  takes  place 
from  the  posterior  surface  of  the  choroid,  detaching  some- 
times partially,  but  generally  completely,  the  choroid 
from  the  sclerotic,  and  forming  a  large  blood  clot  it 
pushes  in  front  of  it  the  choroid  and  retina,  and  extrudes 
more  or  less  of  the  vitreous  from  the  eye.  ,  ,  , .  • 
When  hasmorrha.ge  between  the  choroid  and  sclerotic  is 
occasioned  by  blows  on  the  eye,  the  bleeding  is  seldom 
confined  to  the  space  between  the  choroid  and  retina,  but 
takes  place  also  in  other  parts  of  the  eye,  and  blood  is 
often  found  on  the  retina,  between  it  and  the  choroid,  and 

in  the  vitreous.  „ 

3  Hsemorrhage  into  the  Vitreous  may  occur  from 
an  iuiury  of  the  choroid.  If  the  ha3morrliageis  severe,  the 
blood  frequently  bursts  through  the  retina  and  hyaloid 
membrane,  and  extravasates  itself  into  the  vitreous  body. 
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For  a  farther  accouut  of  hcemorrliage  into  the  vitreous, 
see  the  Article  in  the  Chapter  on  the  Diseases  op  the 
Vitreous,  page  136. 

The  Prognosis  of  choroidal  hasraorrhage  is  always  un- 
favourable. It  is  only  when  the  bleeding  has  been  slight 
and  limited  to  a  small  surface  that  even  a  hope  can  be 
held  out  that  a  certain  amount  of  useful  sight  will  bo 
retained.  If  in  such  a  case  the  patient  progresses  favour- 
ably, he  will  probably  recover  with  some  valuable  sight, 
but  he  will  not  regain  that  which  was  destroyed  by  the 
blood  clot :  one  blind  spot  in  his  field  of  vision  will  indi- 
cate the  extent  of  retina  which  has  been  detached,  and 
the  loss  the  eye  has  sustained.  When  there  is  extensive 
choroidal  ha3morrhage,  the  eye  for  all  visual  purposes  is 
lost ;  no  matter  whether  the  blood  is  effused  into  the 
vitreous,  or  between  the  retiua  and  choroid,  or  the  cho- 
roid and  sclerotic.  If  the  eye  does  not  suppurate,  and 
as  a  rule  it  does  not  do  so  if  the  external  coats  are 
entire,  it  gradually  iiuder  treatment  subsides  into  a 
quiet  state,  becomes  soft,  and  somewhat  smaller  than  the 
other. 

Treatment. — Immediately  after  the  injury  a  leech  or 
two  may  be  applied  to  the  temple  with  the  hope  of  pre- 
venting any  undue  inflammatory  action  ;  and  a  fold  of 
lint  or  linen  dipped  in  cold  or  iced  water  should  be  placed 
over  the  eye,  and  wetted  as  often  as  it  becomes  dry  and 
hot.  Two  or  three  drops  of  a  solution  of  the  sulphate  of 
atropia,  gr.  1  adaquD3  5  1,  should  be  dropped  into  the  eye 
twice  a  day.  It  will  exert  a  sedative  influence,  and  also 
act  beneficially  on  the  pupil  if  any  active  inflammation 
comes  on.  Comi^lete  rest  should  be  given  to  the  sound 
eye  by  abstaining  from  all  work,  and  the  exclusion  of 
strong  light  from  the  room.  There  are  no  special 
applications  or  medicines  which  can  be  given  with  the 
view  of  favouring  absorption  of  the  blood  which  has  been 
effused. 

INTEAOCULAR  TUMOUES. 

Intraocular  tumours  may  be  said  to  be  of  two  kinds, 
each  of  which  will  admit  of  certain  variations. 

1.  Glioma  which  grows  from  the  retina. 

2.  Sarcomatous  tumours  which  grow  from  the  choroid. 
It  is  very  rare  to  find  a  carcinomatous  growth  within 

the  globe,  so  rare  indeed  that  many  pathologists  doubt 
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whether  carcinoma  or  true  cancer  ever  originates  within 
the  eye.  The  tumours  which  have  been  described  as  en- 
cephaloid,  medullary  and  melanotic  cancers  have  evidently 
been  either  gliomas,  or  soft  sarcomas,  and  sarcomas  deeply 
coloured  with  pigment. 

GLIOMA  OF  THE  BETINA.- — The  terrible  disease  which 
has  received  this  name  was  formerly  known  as  encephaloid 
or  medullary  cancer,  and  by  some  pathologists  it  is  now 
called  encephaloid  of  the  retina.  In  appearance  a  glioma 
resembles  very  closely  brain-substance.  It  is  soft,  of  a 
white  or  yellowish-white  colour,  and  springs  from  the 
connective  tissue  (the  neuroglia)  of  the  retina.  In  struc- 
tui-e  it  consists  of  a  finely  granular  or  amorphous  inter- 
cellular substance,  in  which  are  embedded  spherical, 
roundly  oval,  and  occasionally  spindle-shaped  cells.  As 
it  grows,  portions  of  it  frequently  undergo  fatty  degene- 
ration and  become  so  soft  as  to  be  almost  fluid,  whilst  other 
parts  become  chalky  or  calcareous.  It  is  usually  of  rather 
slow  gi-owth,  extending  over  a  period  of  from  one  to  two 
years  before  it  completely  distends  the  globe  and  bursts 
through  the  sclerotic  or  cornea.  The  disease  spreads  by 
infection,  which  travels  along  the  optic  nerve,  and  after 
death  a  similar  growth  is  frequently  found  in  the  brain 
in  direct  communication  with  the  optic  tracts.  It  seldom 
produces  secondary  tumours  in  the  abdominal  or  thoracic 
viscera ;  but  Knapp  has  recorded  one  case  in  which  there 
were  secondary  gliomas  in  the  liver,  lungs,  and  diploe  of 
the  bones  of  the  cranium.* 

Glioma  is  a  disease  of  early  life,  and,  as  far  as  my  ex- 
perience goes,  it  is  limited  to  childhood.  The  youngest 
patient  I  have  had  under  my  care  was  an  infant  _  six 
weeks  old,  in  whom  the  growth  was  probably  congenital, 
and  I  have  not  met  with  a  retinal  glioma  in  a  child 
beyond  the  age  of  five  years.  Knapp  mentions  two  cases 
in  which  there  was  reason  to  believe  that  the  gliomas 
were  congenital.  The  disease  is  very  recurrent,  and  is  apt 
to  return  in  the  orbit  after  the  eye  has  been  excised,  and 
also  to  appear  in  the  other  eye.  There  are,  however, 
occasional  exceptions  to  the  recurrence  of  the  ghoma 
after  the  diseased  eye  has  been  removed.  In  1872  I  ex- 
cised the  right  eye  of  a  child,  set.  two  years  and  eight 
months,  on  account  of  a  glioma  of  the  retina,  and 


*  Knapp,  Ou  Inteaocular  Tumours. 
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aiter  more  than  seveu  years  there  was  no  return  of  tlie 
disease. 

Symptoms.— A  rapid  diminution  of  sight,  with  more 
or  less  dilatation  of  the  pupil.  In  the  early  stage  of 
glioma  there  is  no  pain,  and  the  disease  is  usually" first 
discovered  by  the  mother  or  attendant  noticing  a  bright 
yellow  reflex  from  the  fundus  of  the  globe,  and  then,°on 
closing  the  sound  eye,  it  is  found  that  the  affected  one  is 
almost,  if  not  completely,  blind.  The  refracting  media 
are  generally  clear,  so  that  the  growth  of  the°tumour 
may  be  easily  watched.  As  the  disease  advances  there  is 
an  increased  tension  of  the  globe,  and  then  the  eye 
oecomes  painful  and  the  child  restless,  frequently  cryino- 
and  starting  in  his  sleep.  The  lens  and  iris  are  pushed 
towards  the  cornea,  and  the  pupil  becomes  dilated  and 
inactive.  At  a  later  stage  of  the  disease  the  lens  becomes 
cloudy  and  the  cornea  dull,  and  the  tumour  bursts  its  way 
through  the  globe  and  apj^ears  externally.  It  now  seems 
to  grow  with  an  increased  activity,  and  forms  a  f uno'atincr 
mass  from  which  there  are  frequent  recurrences  ol" 
hfEmorrhage,  and  the  child  dies  either  worn-out  by  pain 
and  exhaustion,  or  from  meningitis  caused  by  an  extension 
ot  the  disease  to  the  brain.  Examined  with  the  ophthal- 
moscope, the  tumour  will  be  seen  occupyino-  a  limited 
portion  of  the  retina,  and  with  blood-vessels  on  its 
surface  which  clearly  belong  to  the  new  growth,  and  in- 
dicate its  great  vascularity.  In  the  immediate  locality  of 
the  tumour  the  retina  is  detached,  and  this  separation 
increases  with  the  advance  of  the  disease 

Treatment.-The  only  chance  for  the  patient  is  an 
early  excision  of  the  globe;  and  should  the  two  eyes  be 
affected  I  would  excise  both,  provided  the  sight  has  been 
already  destroyed,  and  the  tumour  has  not  burst  throu<.h 
the  external  coats.  Such  an  operation  would  afl^ord  the 
only  hope  tor  recovery  whilst  at  the  same  time  it  would 
save  the  patient  much  ultimate  suffering.  On  several 
occasions  I  have  been  induced  to  remove  the  second  eye 
for  the  sole  purpose  of  procuring  some  temporary  rehef 
from  the  excessive  pain  mduced  by  the  over-distended 
globe,  and  at  a  time  when  there  was  not  the  slightest 
prospect  of  arresting  the  disease.  In  each  case  the 
operation  gave  so  much  ease,  that  under  simdar  circum 
stances  I  should  not  hesitate  to  repeat  it. 

SARCOMA  OF  THE  CHOROID.-To  this  affection 
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has  also  been  applied  the  terms  medullary  sarcoma 
and  medullary  cancer.  Adopting  the  definition  given 
by  Arnott  in  bis  work  on  cancer,  "  a  sarcoma  is  almost 
entirely  a  cellnlar  growtb  with  more  or  less  of  a  visible 
Ste  ceUnlar  substance,"  and  the  cells  may  be  either 
round  oval,  or  spindle-shaped,  each  containing  a  nucleus 
nnd  nucleolus.  "  In  these  several  varieties,  however,  the 
one  chaSr  remains-viz.,  that  the  bulk  of  the  tumour 
1°  built  up  of  simple  cells,  bound  together  by  a  scanty 
homocreneous  or  granular  semi-fluid  substance.  Hence  a 
SiaS  d'sSnction  from  carcinoma,  in  which  the  cells  are 
as  a  lule  quite  free  from  any  visible  intercellular  material 
and  float  in  the  meshes  of  a  fibrous  stroma.  * 

A  sa?coma  of  the  choroid  starts  from  the  connective 
tistue  of  the  choroid ;  it  has  a  strong  tendency  to  recur  m 
the  vicinity  from  which  it  originated  after  it  has  been 
removed,  and  it  will  frequeatly  give  iise  at  a  later  period 
ofX  d  sease  to  secondary  tumours  i^.  other  organs  as 
Sie  Uver  lungs,  or  kidneys;  but,  according  to  Billroth,  of 
V^^S  k  rarely  infects  the  lymphatic  glands 

Tvokvess  of  the  Disease.-A  small  nodule  first 
aiSaif  on  the  choroid,  which  detaches  the  portion  of 
2tina  with  which  it  is  in  contact,  and  loosens  also  that 
leuna  wiuu  orows  it  iDUshes  forward  the 

SsXes  tl'e  yt  eour,  aM  Jesses  the  lens  and 
retina,  displaces  tne  j,^. '  ^^.tly  the  globe  loses  its 
ms  towards  f ';f^J'X-k  bulgin-s  will  be  seen  in  the 
normal  shape,  and  <i^;.^  f  ^^S;";"  ^^^1^  then  ulcerates, 

ciliary  ^'^gj^^-,  JJ^Vf^'^The^tumour  crops  out;  or  else 
andthrough  the  openmg  t  -^^^^^^^  l^^rsting 

^v'^Mf  tSe  sclerotic,      extends  itself  into  the  orbit 
SSi^estped  from  the  globe,  it^seems  as  if  it 

Having  e^capea  iroLu  ^  increased 

had  acq Y;,^  burst'krough  the  globe  ante- 

^•°r  Us  surface  SteVa  time  ulcerates  and  bleeds,  audit 
norly,  its  surtace  aitei  ,  .  •,  ,  •  „  ^o  it  the  name  of 
assumes  an  appeai-ance  ^^Jf  3"^,Vh°Bmorrh^^  in- 

"  '""^  in  S-JaTenfy  with  the  adyance  of  the  disease  until 
crease  in  i^^quency  wiui  i  ^  with  pain  and  loss 

the  patient  at  bn^^^^  "cale  whlh  has  been 

anowe^o^P-clU  t^^  its  Lmination  unchecked  by 

,  Arnott,  On  Cancer:  its  Varieties,  their  Histology  audDiagnosis, 
page  4.3. 
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jsurgical  treatment,  but  fortunately  these  examples  are  • 
mow  rare. 

Symptoms. — The  first   symptom  which  generally 
draws  attention  to  the  eye  is  the  loss  of  sight,  which 
maybe  either  pai"tial  or  complete  according  to  the  size 
jand  situation  of  the  tumour.   At  the  commencement  of 
tthe  disease  there  is  usually  no  'oain  as  a  warning  of  the 
£  approaching  evil,  but  as  the  tumour  grows  and  distends 
tthe  globe,  there  is  often  excessive  siuffeiing.    The  diag- 
rnosis  of  a  choroidal  tumour  in  the  early  stage  is  fre- 
quently very  difficult;  but  with  the  ophthalmoscope  it^ 
imay  be  detected  at  a  period  when  the  only  symptom  is  a 
iloss  of  sight  in  a  portion  of  the  field  of  vision. 

It  should  be  remembered  that  during  the  progress  of 
^growth  of  an  intraocular  tumour,  an  increased  tension  of 
tthe  globe  frequently  occui's,  and  that,  from  ovei-looking 
tthe  cause  of  this  glaucomatous  symptom,  mistakes  have 
occasionally  been  made  by  treating  such  cases  with 
i  iridectomy. 

Melanotic  Sarcoma  of  the  Choroid,  called  also 
IMelanotic  Cancer,  is  the  same  disease  as  the  sarcoma 

of  the  choi'oid  described  in  the  preceding  section,  the  only 
I  diflerence  being  the  addition  of  the  black  pigment  which 

is  scattered  in  varying  quantities  throughout  its  struc- 
tture.    I  have  on  two  or  three  occasions  seen  the  identity 

of  sarcoma  and  melanotic  sarcoma  well  illustrated  by  the 

changes  which  have  occurred  iu  the  growth  of  the  tumour. 
''Whilst  confined  within  the  globe,  the  sarcoma  in  each 

case  was  deeply  coloured  with  pigment,  so  as  to  be  in  parts 
:absolutely  black  ;  but  having  burst  through  the  sclerotic 
■posteriorly,  it  grew  with  an  increased  rapidity,  and  the 
i-extraocular  portion  v/as  white.  The  tumour  external  to 
•the  globe  was  the  same  growth  and  continuous  with  that 

which  was  within  the  eye ;  both  were  sarcomatous,  but 
tthe  addition  of  pigment  made  the  parts  within  the  globe 
rmelanotic. 

The  Prognosis  of  choroidal  tumours  is  generally  unfa- 
Tvourable.  The  best  chance  is  afforded  the  patient  when 
tthe  disease  is  detected  early,  and  the  eye  removed  before 
tthe  tumour  has  attained  a  large  size.  It  is  of  the 
;:greatest  importance  that  the  eye  should  be  excised  before 
tthe  tumour  has  burst  through  the  external  coats,  as 
mhen  the  disease  has  reached  this  stage  there  is  the  pro- 
Ibability  that  the  neighbouring  tissues  have  become 
linfected  by  it. 

p 
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Treatment.— Excision  of  the  eye.  If  tlie  tumour  has 
made  its  way  through  the  sclerotic,  the  chloride  of  zinc 
caste  (F.  7)  should  be  applied  to  the  tissues  in  the  orbit, 
in  the  manner  recommended  in  the  Section  Tbeatment  of 
Orbital  Tumoues. 

SARCOMA  03?  THE  CHOROID  ORIGINATING  IN 
LOST  EYES.— Eyes  which  have  been  long  lost  either 
from  iniury  or  disease  occasionally  become  the  seat  ot 
sarcomatous  tumours  from  the  choroid.  It  is  true  that 
such  cases  are  comparatively  rare,  yet  they  occur  with 
sufficient  frequency  to  show  that  the  degenerative  changes 
which  take  place  in  eyes  which  have  been  destroyed  by 
accident  or  disease  are  favourable  for  the  production  of 
sarcomatous  growths.  Fig.  49  represents  a  section  ot  an 
eve  I  removed  from  a  patient,  set.  sixty-mue,  who  had 
suffered  from  an  acute  inflammatory  attack  twelve  years 

Fig.  49. 


previously,  which  had  completely  destroyed  the  sight. 
Snce  th£  time  the  eye  had  been  repeatedly  inflamed 
Four  or  five  months  before  he  last  came  under  my  caie 
the  eve  had  begun  to  bulge,  and  the  pam.  which  was 
occasional  had  now  become  constant,  and  at  night  the 
exaceS  ons  were  very  severe.    Under  these  circum- 
stances the  patient  wished  to  have  the  globe  removed 
although  he  had  on  several  previous  occasions  refused  to 
submit  to  the  operation.    From  the  report  of  Mr.  Nettle- 
Sfp  the  curatir  of  the  museum  at  the  Royal 
Sthalmic  Hospital,  the  tumour  was  a  spin  die -celled 
Soma  which  took  its  origin  from,  the  choroid,  after 
Ws  spread  into  the  retina  and  optic  nerve,  and  passed 
Sther  tSotigh  the  nerve  or  sclerotic  into  the  lax  cellular 
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tissue  outside  the  globe.  The  conical-shaped  tumour 
which  sprang  from  the  optic  nerve  was  probably  a 
secondary  formation.* 

Mr.  Streatfeild  has  also  related  a  case  in  which  an  old 
man  lost  the  sight  of  one  eye  from  an  inflammatory 
attack  thirteen  years  before  coming  under  his  care.  The 
eye  remained  shrunken  and  quiet  until  within  the  last 
three  or  four  months,  when  it  rapidly  enlarged.  Mr. 
Streatfeild  removed  the  eye ;  and  after  excision  the  globe 
was  found  filled  with  a  sarcomatous  growth  which  had 
passed  outwards,  rupturing  the  sclerotic,  and  had  formed 
a  large  extraocular  tumour. 

DISEASES  OF  THE  OPTIC  NERVE. 

There  are  two  forms  of  neuritis  or  inflammation  of  the 
optic  nerve. 

1.  OPTIC  NEURITIS — Papillitis, — Descending  Neu- 
ritis.— The  pathological  changes  originating  in  structures 
heyond  the  eye. 

2.  NEXJBO-RETINITIS. — The  pathological  changes 
originating  luii/ii)!.  the  eye. 

1.  Optic  Neuritis — Descending  Neuritis. — The  inflam- 
matory changes  are  mainly  confined  to  the  optic  nerve. 
It  has  been  termed  descending  neuritis  because  it  is  the 
result  of  extraocular  disease  and  the  inflammatory  pro- 
cess descend  along  the  trunk  of  the  optic  nerve  to  the 
papilla  within  the  eye.  It  may  be  caused  by  tumours  in 
the  brain  or  in  the  orbit,  or  by  an  intra- cranial  syphilitic 
node,  or  by  meningitis,  hydrocephalus,  lead-poisoning,  or 
from  any  irritative  disease  within  the  skull.  It  may  also 
arise  from  injuries  to  the  head,  coming  on  many  months 
after  the  patient  has  apparently  recovered  from  all  effects 
of  the  accident.  Dr.  Hughlings  Jackson  states  that  de- 
scending neuritis  may  be  caused  by  any  "  coarse"  disease 
in  the  cerebrum  or  cerebellum. 

Symptoms  of  Optic  Neuritis. — When  seen  at  an 
early  stage  the  ophthalmoscopic  signs  are — 1.  Change  in 
the  appearance  of  the  optic  disc,  which  is  swollen  and 
prominent,  and  oftentimes  slightly  hazy  from  a  semi- 
transparent  whitish  exudation  over  it.     The  degree  of 


«  Royal  Loudon  Ophthalmic  Hospital  Reports,  vol.  vii,  p.  277. 
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swelling  of  the  disc  is  indicated  by  tlie  abruptness  of  the 
bend  of  the  retinal  vessels  as  they  pass  over  its  margin 
on  to  the  retina.    2.  Blurring  or  loss  of  definite  outline 
of  the  circumference  of  the  disc,  which  may  be  either 
irregular,  confused,  or  apparently  lost,  as  if  the  margin  of 
the  disc  merged  into  the  surrounding  retina.    3.  Fulness 
of  the  retinal  veins,  which  are  large,  dark  coloured,  and 
sometimes  tortuous.     The  arteries  may  be  normal  m 
appearance,  but  generally  they  appear  small  and  even 
thready.    If  the  neuritis  increases,  the  ophthaluioscopic 
signs  are  intensified,  and  portions  of  the  vessels  in  then- 
course  over  the  papilla  will  often  become  obscured  by  a 
whitish  inflammatory  exudation.    Occasionally  there  are 
small  haemorrhagic  spots  on  the  disc  and  ia  the  adjacent 
retina,  which  in  some  cases  is  of  a  dull  and  whitish 
colour  from  inflammatory  efl'usions,  whilst  the  rest  of  the 
retina  remains  perfectly  transparent.    The  disc  will  some- 
times assume  a  greyish-white  colour,  with  a  pecuhar 
"woolly"  look,  much  as  if  cottonwool  had  been  carded 
until  all  its  fibrils  radiated  outwards  from  a  centre.* 
There  is  usually  a  steady  diminution  of  the  acuity  of 
vision,  often  accompanied  with  a  contraction  or  partial 
loss  of  the  visual  field.    The  pupil  is  rather  dilated  and 
sluggish.    The  patient  has  no  pain  in  the  eye,  nor  are 
there  any  external  manifestations  to  account  for  the 
increasing  loss  of  sight.  Both  eyes  are  generally  affected, 
and  the  disease  is  usually  symmetrical;  but  one  eye  may 
be  attacked  a  little  in  advance  of  the  other,  or  the  impair- 
ment of  sight  may  be  greater  in  one  eye  than  iu  the  other. 
After  a  variable  time  all  the  prominent  ophthalmoscopic 
symptoms  of  neuritis  subside ;  the  morbid  effusions  are 
absorbed,  the  disc  becomes  flattened  and  of  a  creamy 
white,  and  the  arteries  are  reduced  to  mere  threads,  but 
for  a  long  time  the  veins  continue  large  and  tortuous. 
With  all  these  changes  the  sight  diminishes  until  ulti- 
mately it  is  completely  lost,  or  reduced  to  a  mere  percep- 
tion of  large  objects. 

There  arc,  however,  cases  of  neuritis  proceeding  irom 
intra-cranial  causes,  and  accompanied  with  great  impair- 
ment of  sight,  and  from  which  the  patient  completely 
recovers,  but  I  do  not  know  of  any  means  by  which  these 
cases  can  be  diagnosed  when  first  seen.    There  are  also 


•  Hutchinson,  On  Inflammation  of  tho  Optic  Nerve :  Koj-al 
London  Ophthalmic  Hospital  Keports,  vol.  v.  p.  98. 
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I  cases  of  optic  neuritis  in  which  the  sight  of  the  patient 
:  is  not  affected,  and  yet  the  neuritis  may  be  due  to  some 

local  disease  of  the  brain.  In  a  paper  by  Dr.  Hughlings 
•  Jackson  on  the  use  of  the  ophthalmoscojje  in  brain 
I  disease,*  he  says,  in  speaking  of  double  optic  neuritis, 
■ "  it  is  very  common  for  this  condition  to  exist  in  a 

patient  who  can  read  the  smallest  type,  and  who  supposes 
:his  sight  to  be  good;  there  is  a  marked  pathological 
i  change  withoiit  any  obvious  symptom." 

When  optic  neuritis  arises  from  intra-cranial  disease, 
lit  almost  invariably  affects  both  eyes:  unilocular 
!  neuritis  in  such  cases  is  very  rare.  Dr.  Hughlings 
I  Jackson  says:  "It  is  notorious  that  tumour  of  but  one 

cerebral  hemisphere,  nearly  always,  if  it  produces  optic 
:  neuritis,  produces  rfo^ttZe  optic  neuritis,  and,  what  is  more 
:to  the  point,  the  neuritis  begins  nearly  at  the  same  time 

on  the  two  sides ;  it  may  be  unequal  in  degree."f 

The  term  "choked  disc"  may  still  be  retained  to  ex- 
I  press  that  condition  of  the  optic  papilla,  mai-ked  by  swell- 
iing,  increased  redness,  and  distension  of  the  retinal  veins  ; 

and  caused  by  some  mechanical  obstruction  to  the  free 
I  passage  of  the  blood  from  the  eye  to  the  cavernous  sinus. 

The  free  communication  which  exists  between  the  orbital 
:and  facial  veins  certainly  does  not  in  all  cases  prevent 
•.venous  engorgement  and  swelling  of  the  optic  disc,  when 
".the  return  current  of  blood  from  the  eye  to  the  cavernous 
^sinus  is  impeded  by  the  pressiire  of  a  tumour  within  the 

orbit.  This  fact  was  well  shown  in  a  case  I  reported  in 
:the  Clinical  Transactions,  vol.  ix.  p.  134",  of  a  man  who 

had  a  well-pronounced  choked  optic  disc,  due  solely  to 
'.the  pressure  of  an  hydatid  tumour  on  the  optic  nerve, 

which  impeded  the  return  flow  of  blood  from  the  eye. 
IThe  tumour  was  punctured  through  the  upper  lid,  and  a 
I  clear  fluid  escaped ;  the  eye  which  was  protruded,  partially 
rreceded,  and  when  examined  with  the  ophthalmoscoi^e 
ttwo  days  afterwards,  the  nerve  was  found  to  have  nearly 
.regained  its  normal  appearance;  all  the  choking  of  the 

disc  had  disappeared. 

The  constitutional  symptoms  associated  with  optic 
;neuritis  are  headache,  sometimes  continuous,  at  others 
iparoxysmal,  and  frequently  accompanied  by  vomiting, 
lln  some  cases  the  headache  is  intense,  and  it  is  this 


*  The  Lancet,  Oct.  12,  1872. 
t  Transact.  Oplithalmolog.  Society,  vol.  i.  p.  G8. 
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symptom  which  induces  the  surgeon  to  examine  the  state 
ot"  the  optic  papilla.  With  the  headache  there  may  be 
giddiness, which  maybe  occasional  or  almost  constant; 
or  there  may  be  loss  of  smell,  or  defect  of  hearing,  or 
occasional  epileptic  convulsions,  or  palsy  of  one  or  more 
of  the  ocular  nerves,  or  a  loss  of  the  i:iroper  co-ordinating 
power  over  the  muscles  of  the  extremities. 

Optic  neuritis  may,  however,  exist  without  any  other 
indication  of  intra-cranial  disease,  and  may  yet  be  due  to 
some  gross  organic  disease  in  the  brain,  but  which  has 
not  manifested  constitutional  symptoms. 

It  is  difficult  to  form  a  prognosis  in  cases  of  optic 
neuritis,  but  to  attempt  to  do  so  it  is  necessary  to  group 
together  all  the  symptoms  and  to  estimate  them  as  a  whole. 

Chronic  headache  and  frequent  vomiting  with  double 
neuritis  point  strongly  to  the  presence  of  an  intra-cranial 
tumour,  and  this  supposition  is  increased  if  after  a  time 
there  be  other  symptoms  manifested,  such  as  giddiness, 
tinnitus,  deafness,  or  palsy  of  ocular  nerve,  or  convulsions. 

Acute  head  symptoms  in  young  people  with  double 
optic  neuritis,  suggest  tubercular  meningitis,  and  this 
diagnosis  is  streno-thened,  if  with  the  ophthalmoscope 
tubercles  be  found  in  the  choroid. 

Neuritis  in  one  eye  only,  generally  indicates  pressure 
within  the  orbit,  possibly  some  form  of  tumour  or  an 
aneurism,  or  it  may  be  pressure  on  the  cavernous  sinus 
from  some  growth  within  the  skull  but  not  connected 
with  brain. 

Neuritis  in  both  eyes  coming  on  some  weeks  after  a 
severe  head  injury  is  very  serious.  It  indicates  some  in- 
flammatory action  around  the  seat  of  brain  injury,  and 
shch  cases  often  terminate  fatally.  When  neuritis  comes 
on  many  months  after  a  head  injury,  it  is,  I  think,  due  to 
cicatricial  changes  taking  place  at  the  seat  of  the  brain 
injury  :  the  patient  usually  recovers,  but  the  sight  is  lost. 

Neuritis  arising  from  Bright's  disease  of  the  kidneys, 
or  from  constitutional  causes,  frequently  cannot  be 
diagnosed  by  the  ophthalmoscope  from  neuritis  due  to 
intra-cranial  disease.  The  association  of  constitutional 
and  local  symptoms  with  the  neuritis  are  essential  for  a 
correct  diagnosis. 

Pathology. — In  considering  the  pathology  of  neuritis, 
it  is  necessary  to  remember  the  peculiar  arrangement  of 
the  external  coats  of  the  optic  nerve.  In  Quain's 
Anatomy,  9th  edition,  vol.  ii,  p.  377,  the  author  says : — 
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"The  nerves  as  they  pass  from  the  braiu  and  spinal  cord  receive 
their  perineural  covering  from  the  pia  mater,  and,  in  addition  two 
loose/ sheaths,  an  outer  from  the  dura  mater  and  an  inner  from 
the  arachnoid.  Upon  the  optic  nerve  these  sheaths  remain  dis- 
tinct and  separate,  so  that  the  space  which  each  enc  oses  may  bo 
iniected,  the  outer  from  the  subdural,  the  inner  from  the  subarach- 

uoid  space  There  thus  exists  a  contmmty  between  the 

ventricles  of  the  brain,  the  subarachnoid  space,  the  perivascular 
canals  of  the  cerebral  substance,  and  the  lymphatic  spaces  withm 
the  nerve-sheaths." 

In  the  majority  of  the  cases  of  neuritis  in  which  there 
has  been  a  post-mortem  examination,  the  sheaths  ot  the 
optic  nerves  have  been  fonnd  more  or  less  distended  with 
fluid  which  has  pressed  on  the  nerve-tissue ;  and  in  those 
cases  in  which  no  fluid  has  been  found,  there  have 
generally  been  evidences  of  inflammatory  action  either  in 
the  nerves  or  in  their  sheaths. 

There  are  several  theories  as  to  how  these  optic  nerve 
changes  may  be  induced. 

1.  That  optic  neuritis  is  caused  by  an  extension  of  an 
inflammation  at  the  seat  of  the  disease  in  the  brain, 
which  is  propagated  to  the  optic  papilla  either  through 
a  direct  continuity  of  nerve  tissue  ;  or  by  an  extension  of 
the  inflammation  through  the  connective  tissue  structures 
and  blood-vessels  of  the  optic  nerve.  Dr.  Buzzard  has 
suggested  that  if  this  theory  be  correct,  the  other  cranial 
nerves  may  also  suffer  from  neuritis  like  the  optic  nerve. 
This  is  very  probable,  as  associated  with  cerebral  disease 
we  frequently  get  in  addition  to  the  optic  neuritis, 
deafness,  tinnitus,  perversion  and  loss  of  smell,  facial 
neuralgia,  and  other  symptoms  of  nerve  irritation,  all  of 
which  may  be  due  to  neuritis  of  the  special  nerves 
affected. 

2.  Another  theory  is,  that  the  distension  of  the_  optic 
nerve  with  fluid,  so  fi-equently  found  in  optic  neuritis,_  is 
due  either  to  a  rise  of  intra-cranial  pressure,  or  to  an  in- 
crease of  subarachnoid  fluid.  Certainly  the  direct  com- 
munications which  exist  between  the  sheaths  of  the  optic 
nerve  and  the  parts  within  the  head,  render  the  optic 
nerve  peculiarly  liable  to  be  aflPected  by  any  intra-cranial 
change. 

3.  It  has  been  suggested  that  an  intra-cranial  tumour 
produces  optic  neuritis  from  the  irritation  it  sets  up  as 
"  a  foreign  body,"  and  that  this  irritation  is  conveyed  to 
the  optic  nerve,  which  consequently  becomes  inflamed. 

Treatment. — In  optic  neuritis  the  treatment  must  be 
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guided  by  existing  symptoms.  When  there  is  great  pain 
m  the  head,  the  subcutaneons  injection  of  morphia  (F  30 ) 
or  of  morphia  with  atropia  (F.  31),  will  often  give  great 
relief.  If  morphia  alone  cannot  be  borne,  it  may  bo 
tried  in  smaller  doses  combined  with  the  bromide  of 
potassium ;  or  the  bromide  of  potassuim  may  be  given 
during  the  day,  and  chloral  at  night.  The  medicine 
which  seems  to  do  the  most  good  is  iodide  of  potassium, 
which  may  be  increased  up  to  twenty  grains  three  times 
a  day,  and  to  which  may  be  added  five  or  ten  grains  of 
the  bromide.  If  there  is  reason  to  believe  that  the 
neuritis  is  due  to  a  syphilitic  gumma  in  the  brain,  in 
addition  to  the  iodide  of  potassium,  mercury  should  be 
given  either  in  combination  with  the  iodide,  or  in  the 
form  of  the  green  iodide  (F.  121),  or  by  inunction. 
When  neuritis  is  due  to  a  cerebral  tumour,  not  syphilitic, 
aiDpropriate  medicines  may  relieve  symptoms,  but  they 
will  not  cure  the  disease. 

2.  N-EVnO-^BTmiTlS— Ascending  Optic  Neuritis.— 
The  inflammation  is  not  limited  to  the  optic  nerve,  but 
it  includes  also  the  retina,  from  which  it  originates,  and 
extends  to  the  optic  nerve,  ascending  a  short  distance 
along  its  trunk.  It  is  most  frequently  induced  by  syi^hilis 
or  chronic  kidney  disease  ;  and  it  is  caused  occasionally  by 
derangements  of  the  functions  of  the  uterus,  or  by  fever, 
diphtheria,  or  over-lactation. 

Symptoms  of  Neuro-retinitis.— The  optic  disc  is 
clouded,  its  outline  is  indistinct  or  lost,  and  the  vessels 
as  they  pass  over  its  surface  are  more  or  less  obscured, 
but  there  is  not  the  venous  distension  or  the  engorge- 
ment of  the  papilla  which  characterize  the  pure  descending 
neuritis.  The  great  point  of  distinction,  however,  between 
neuritis  and  neuro-retinitis  is,  that  in  the  one  the  retina 
is  extensively  involved,  whilst  in  the  other  it  is  either  not 
at  all  affected,  or  only  for  a  short  distance  immediately 
surrounding  the  disc. 

In  neuro-retinitis  the  whole  surface  of  the  retina  seems 
obscured  by  a  diffused  haze  which  renders  aU  the  minute 
vessels  indistinct,  and  gives  a  peculiar  and  characteristic 
washed-out  appearance  to  the  fundus.  There  is  also  an 
absence  of  the  head  symptoms  which  were  noticed  as 
being  generally  present  in  neuritis.  In  neuro-retinitis 
the  disease  is  often  confined  to  the  one  eye,  whereas  in 
the  descending  neuritis  both  eyes  are  generally  affected. 
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Tlie  prognosis  of  neuro-retiuitis,  altliougli  unfavouv- 
able,_  is  yet  more  hopeful  than  that  of  desceuding 
neuritis,  and  especially  if  some  blood-poisoning,  such  as 
syphilis,  can  be  traced  as  the  probable  cause  of  the 
disease. 

Treatment. — In  neuro-retinitis  care  must  be  taken  to 
ascertain  the  source  of  the  disease,  as  it  may  be  due  to 
many  causes.  When  it  can  be  ascribed  to  syphilis,  the 
mist,  potass,  iodid.  (F.  91)  may  be  given  during  the  day, 
and  pil.  Plumraer.  gr.  5  every  other  night ;  or  the  mist, 
potassii  iodidi  cum  hydrarg.  perchlorid.  (F.  98)  may  be 
prescribed.  If  the  patient  is  feeble,  the  unguent,  hydrarg. 
cum  belladonna  (F.  126)  may  be  rubbed  into  the  temple 
night  and  morning,  and  the  mist,  quinaa  (F.  79)  be  taken 
during  the  day. 

When  the  disease  is  apparently  due  to  suppressed  men- 
struation, every  endeavour  should  be  used  to  restore  the 
uterine  functions.    In  some  cases  I  have  had  excellent 
results  from  the  iodide  of  potassium  given  in  10  gr.  doses 
twice  a  day  in  water.    It  has  then  acted  as  a  powerful 
emmenagogue._   I  must,  however,  confess  that  this  medi- 
cine has  occasionally  failed  to  do  good,  or  its  adminis- 
tration has  been  attended  with  oiily  a  partial  success. 
Notice  should  be  taken  whether  the  amenorrhoja  is  due 
to  anemia  or  congestion.    If  the  former,  tonics  of  quinine 
and  iron,  or  the  mist,  ferri  perchlorid.  cum  tinct.  ergotte 
(F.  89)  may  be  ordered,  but  at  the  same  time  some  aloetic 
pill  should  be  prescribed  to  ensure  the  regular  daily  action 
of  the  bowels.    If  the  suppression  is  due  to  congestion,  the 
bowels  should  be  freely  acted  on  by  a  brisk  purgative. 
In  some  cases  small  doses  of  podophyllin  given  every  other 
or  third  night  do  good.    During  the  day  the  iodide  and 
bromide  of  potassium  in  a  bitter  infusion,  or  the  mist 
boracis  (F.  71)  may  be  given.    When  the  sight  is  rapidly 
failing,  and  there  is  much  pain  in  the  head,  I  have  known 
the  inunction  of  the  unguent,  hydrarg.  night  and  mornino- 
so  as  to  get  the  patient  quickly  under  its  influence  pro- 
ductive of  great  good.    As  soon  as  the  sums  are  spono-y 
the  frequency  of  the  rubbing-in  must  be  diminished,  but 
a  slight  mercurial  action  should  be  kept  up  for  two  or  three 
weeks. 

In  cases  of  neuro-retinitis  dependent  on  or  associated 
with  great  debility,  such  as  after  fever,  or  diphtheria,  or 
from  over-Iactation,  the  mineral  acids  with  cinchona,  or 
some  of  the  preparations  of  iron,  are  most  likely  to  do 
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good.  A  sliglit  mercurial  counter-irritation  may  be  also 
kept  up  on  the  temple  of  the  affected  eye,  by  rubbing  in 
every  night  a  little  of  the  unguent,  hydrarg.  iodidi  rubri 
(F.  132) ;  or  by  applying  small  blisters  about  the  size  of 
a  shilling  from  time  to  time,  and  afterwards  dressing  the 
vesicated  surfaces  with  the  uuguent.  hydrarg. 

ATROPHY  OF  THE  OPTIC  NEBVE— IF/ttie  Afropliy 
—may  be  caused  by  disease  of  the  brain  or  medulla 
oblongata;  or  it  may  be  the  unfortunate  termination  of 
some  deep-seated  inflammation  of  the  eye. 

Atrophy  of  the  optic  nerve  may  therefore  be  considered 
under  two  headings  : — 

1.  That  which  proceeds  from  disease  heyond  the  eye. 

2.  That  which  arises  from  ivithin  the  eye. 

1.  ATROPHY  OF  THE  OPTIC  NERVE  FROM 
DISEASE  BEYOND  THE  EYE.— This  form  is  mostly 
occasioned  by  cerebral  or  cerebro-spinal  disease,  or  by 
tumours  within  the  orbit.  Neuritis  of  one  or  both  eyes 
may  be  thus  induced,  and  atrophy  of  the  optic  nerves 
may  follow  as  a  consequence.  Atrophy  may,  however, 
come  on  without  neuritis,  dependent  no  doubt  upon 
cerebral  causes,  but  which  are  often  too  obscure  to  be 
diagnosed.  It  is  to  atrophy  of  the  nerve  arising  from 
disease  heyond  the  eye  that  the  term  "  white  atrophy"  is 
properly  applied.  In  the  other  forms  of  atrophy  the 
papilla  is  also  greyish-white,  or  white,  and  especially  m 
their  most  advanced  stages  :  but  the  characteristic  signs 
of  white  atrophy  of  the  optic  nerve  are  best  found  m 
cases  arising  from  cerebral  disease.  (See  Article  Amau- 
uosis,  p.  221.) 

Symptoms  of  Atrophy  of  the  Optic  Nerve.— 

An  increasing  dulness  of  sight,  both  for  near  and  distant 
objects,  which  is  not  improved  by  glasses,  excepting  those 
which  act  as  powerful  magnitievs,  when  small  objects 
from  being  rendered  larger  are  better  seen;  and  con- 
traction or  partial  loss  of  the  field  of  vision. 

In  locomotor  ataxy,  atrophy  of  the  optic  nerves  is 
frequently  an  early  symptom,  and  the  atrophy  is  often 
advanced  before  the  unsteadiness  of  gait  manifests 

itself.  .         „  I  r  J.  • 

In  optic  nerve  atrophy  there  is  usually  some  detect  m 
the  colour  sight,  and  this  becomes  very  marked  as  the 
atrophy  advances.    Ked  and  green  are  the  colours  farst 
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lost,  but  ultimately  there  is  frequently  complete  colour- 
blindness, and  everything  appears  as  either  white,  grey, 
or  black.  The  loss  of  colour  sight  is  often  very  complete 
in  locomotor  ataxy. 

State  of  the  Pupil.— In  the  early  symptoms  of 
atrophy_  of  the  optic  nerve  dependent  on  brain  disease, 
the  pupil  is  rather  dilated  and  sluggish  ;  but  in  the  later 
stages  it  is  widely  expanded  and  fixed,  giving  to  the  eyes 
the  pecuhar  vacant  stare  which  is  so  characteristic  of 
blindness  from  cerebral  disease.  When,  however,  the 
atrophy  is  due  to  some  affection  of  the  spinal  cord,  the 
pupil  is  frequently  contracted.  See  Myosis,  p.  96.  Dr. 
Argyll  Robertson  has  shown  that  in  optic  nerve  atrophy 
from  spinal  disease,  that  although  the  pupils  will  not 
contract  to  the  stimulus  of  light,  yet  if  an  attempt  be 
made  to  read,  or  to  look  at  the  finger  as  it  is  made  to 
approach  the  eyes,  both  pupils  will  contract  under  the 
effort  of  accommodation.  This  loss  of  action  of  the 
pupils  to  light  is  also  found  in  atrophy  of  the  optic  nerves 
proceeding  from  other  causes. 

There  is  a  form  of  atrophy  which  may  be  rightly  called 
senHe  atrophy  of  the  optic  nerve.  It  occurs  in 
elderly  patients,  and  the  only  symptom  is  a  progressive 
dulness  of  sight,  which  may  go  on  to  blindness.  There  are 
no  cerebral  or  spinal  symptoms ;  the  sight  fades  in  the 
same  way  as  the  hearing  fails  in  old  people  from  atrophy 
of  the  nerve,  and  without  any  evidence  of  disease. 

Ophthalmoscopic  Appearances  of  White 
Atrophy.— When  the  disease  is  fully  advanced,  the  optic 
disc  looks  large,  flat,  and  of  a  bluish  or  pearly  whiteness 
The  retinal  vessels  are  generally  small ;  "the  arteries  often 
appear  as  mere  threads,  but  in  some  cases,  and  especially 
in  those  which  proceed  from  neuritis,  the  veins  are  lar^e 
and  distended.  The  small  blood-vessels,  which  are  usually 
seen  on  the  disc,  have  shrunk  from  view,  and  the  surface  of 
the  nerve  is  blanched  and  bloodless.  There  is  frequently 
an  excavation  of  the  optic  nerve,  not  from  any  increased 
tension  of  the  eye,  but  from  a  shrinking  from'  atrophy  of 
the  nervous  elements,  and  a  falling  in  of  the  central  por- 
tion ot  the  papilla.  The  peculiarities  of  this  "  atrophic 
cup  are,  that  it  is  a  shallow  excavation,  shelvino-  from 
the  margin  towards  the  centre  of  the  nerve,  quite  different 
from  the  abrupt  edge  of  the  glaucomatous  cup.  The 
disc  presents  the  peculiar  bluish  or  milky  whiteness  of 
atrophy,  its  vessels  are  small,  and  there  is  little  or  no 
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displacement  of  them  as  they  pass  from  the  margin  of 
the  papilla  on  to  the  retina.  For  a  description  of  the 
glaucomatous  and  the  physiological  excavations  of  the 
optic  nerve,  see  Article  Glaucoma,  pp.  120,  121.  _ 

2.  Atrophy  of  the  Optic  Nerve  from  Disease 
within  the  Eye  may  be  caused  by  chronic  affections  of 
the  choroid  or  retina  by  glaucoma,  by  acute  inflammation 
of  the  eye,  or  by  an  injury  producing  extensive  intraocular 
hfEmorrhao-e.  As  the  original  disease  subsides,  the  cloudi- 
ness of  thelnflamed  structures  may  partially  and  sometimes 
completely  disappear,  but  the  retina  and  optic  nerve,  in- 
stead of  regaining  their  functions,  undergo  a  slow  process 
of  atrophy,  and  nltimately  all  sight  is  extinguished,  the 
ophthalmoscopic  appearances  are  variable,  and  depend 
very  much  on  the  nature  of  the  affection  which  has  caused 
the  atrophy.  The  optic  papilla  is  aua3mic,  and  of  a  cloudy 
or  greyish-white,  but  it  has  not  generally  the  bnlliant 
tendinous  whiteness  of  white  atrophy ;  its  outlme  is  often 
indistinct  or  irregular,  and  its  vessels  are  small  and 
withered.  In  some  cases  the  optic  disc  looks  absolutely 
smaller  than  normal,  and  this  is  especially  so  if  the  eye 
is  soft  and  somewhat  shrunken.  A  cloudy  film  often  per- 
vades the  whole  fundus,  and  blurs  the  appearance  of  the 
structures  behind  it.  Associated  with  this  condition  of 
the  eye  there  are  frequently  to  be  seen  patches  of  atro- 
phied choroid  with  irregular  deposits  of  pigment,  and 
occasionally  also  a  partial  detachment  of  the  retma.  _ 

The  Prognosis  and  Treatment-The  prognosis  of 
atrophy  of  the  optic  nerve  is  very  unfavourable,  ihe 
only  hope  is,  that  if  there  is  any  sight  remaimng  it  may 
be  still  retained.  Our  first  effort  must  be  to  ascertain  the 
cause  of  the  atrophy,  and  then  by  aPP^^P^'f  ^^^^^^^^^^^^'f 
to  arrest  the  progress  of  the  disease.  The  treatment  of 
the  various  affections  which  may  cause  atrophy  of  the 
retina  and  optic  nerve  will  be  found  under  their  respective 

^^Fo'Ahe  white  atrophy  of  the  ojitic  nerve  which  proceeds 
from  cerebral  disease  the  subcutaneous  injection  of  strych- 
nine has  been  recommended,  in  doses  commencing  at  gr. 
1  and  increased  daily  by  gr.  until  the  quantity  jn- 
•^„fori  vpipbpc?  o-r  -1-  It  is  very  doubtful  whether  tins 
Stm  S  doesi/lood,  and  it  Is  certainly  not  free  from 
dSlZ  I  know  of  Sne  case  in  which  violent  convulsions 
followed  the  injection  of  3V  of  a  grain  of  strychnia, 
althrgh  the  patient  had  previously  on  several  occasions, 
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at  intervals  of  two  or  three  days,  liad  the  same  dose 
administered. 

In  some  cases  the  nse  of  the  constant  current  of  elec- 
tricity seems  to  do  good.  The  sponges  having  been 
moistened  with  salt  and  water,  one  is  to  be  placed  over 
the  closed  eyelids  of  one  eye,  and  the  other  sponge  either 
at  the  nape  of  the  neck,  or  at  the  back  of  the  ear  over  the 
mastoid  region,  or  on  the  forehead  over  the  supra-orbital 
nerve,  according  to  the  selection  of  the  patient.  The 
point  selected  is  the  one  which  most  readily  yields  flashes 
or  balls  of  light  with  the  fewest  cells.  At  first,  only 
from  three  to  five  cells  should  be  used,  but  these  may  be 
increased  to  sixteen  or  eighteen  if  they  can  be  borne 
without  inconvenience.  The  position  of  the  positive  and 
negative  poles  may  be  changed  two  or  three  times  during 
each  sitting,  which  should  not  last  longer  than  from  ten 
to  fifteen  minutes  daily. 

ATROPHY  OF  THE  OPTIC  NERVE  PROM 
TOBACCO. — The  theory  that  tobacco  in  excess  will  pro- 
duce a  peculiar  form  of  white  atrophy  of  the  optic  nerve, 
has  received  the  sanction  of  the  late  Drs.  Mackenzie  and 
Critchett,  and  of  Messrs.  Wordsworth,  Hutchinson,  and 
others.  My  own  experience  at  the  Royal  London  Ophthal- 
mic Hospital,  however,  leads  me  to  dissent  from  this  doc- 
trine, as  I  do  not  remember  ever  having  seen  a  case  in 
which  the  loss  of  sight  could  be  fairly  attributed  to  tobacco 
only.  There  was  always,  in  addition  to  the  immoderate 
smoking,  some  other  excess,  such  as  intemperance,  dissi- 
pation, or  an  undue  mental  strain  with  loss  of  rest.  I 
have  also  met  with  a  similar  condition  of  progressive 
optic  atrophy  in  women  who  drank  spirits  largely.  The 
rapid  improvement  of  sight  which  followed  the  giving  up 
of  the  spirits,  could  leave  no  doubt  but  that  alcohol  was 
the  cause  of  the  nerve  atrophy.  In  these  cases  there 
was  no  tobacco  element  in  the  production  of  the  atrophy. 

AMAUEOSIS  AXD  AMBLYOPIA. 

AMAUROSIS.— It  is  best  to  restrict  this  term  to  those 
cases  of  impaired  vision  and  blindness  which  are  due  to 
cerebral  or  cerebro-spinal  causes.  Before  the  discovery 
of  the  ophthalmoscope,  amaurosis  was  the  generic  name 
of  a  group  of  obscure  diseases  originating  either  within 
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or  beyond  the  eye,  and  characterized  by  a  gradual  failure 
of  si^ht  usually  terminating  in  blindness.  With  increased 
facility  for  diagnosis,  most  of  these  affections  have  now 
been  traced  to  their  right  source,  and  have  received  their 
own  proper  name  and  place  in  the  list  of  ophthalmic 
diseases.  There  still,  however,  remain  a  large  number 
of  cases,  marked  by  a  progressive  diminution  of  sight, 
dependent  on  changes  in  the  brain  or  spinal  cord,  the 
exact  nature  of  which  we  are  unable  to  estimate  during 
life  and  which  from  a  want  of  more  precise  knowledge 
may  be  conveniently  classed  under  the  heading  of  amau- 

Although  the  cause  of  the  blindness  is  at  a  distance 
from  the  eye,  yet  secondary  changes  soon  take  place  m 
the  optic  papilla  which  enable  the  disease  to  be  recog- 
nised by  the  ophthalmoscope,  and  its  probable  progress 

^^Fof'^many  useful  suggestions  in  the_  diagnosis  and 
prognosis  of  amaurotic  affections,  I  am  indebted  to  the 
valuable  Paper  on  "  Amblyopia  and  Amaurosis,   by  the 

^""inThe  exlmnation  of  patients  suspected  to  be  suffering 
from  amaurosis,  we  should  ascertain— 

1.  The  history  of  the  case.  . 

2  The  state  of  the  field,  and  the  acuteness  of  vision. 

3  The  condition  of  the  optic  papilla.  _ 

1  The  History  of  the  Case  always  affords  impor- 
tiat  information  both  as  to  the  diagnosis  and  prognosis 
of  tVe  disSse.    By  it  we  f  ^ermine  -^^^^^^^ 

r°^^'  Ts  Woms"'  rb;tn£ar  dLSinc^f  of 
lerotans  a  the'kilne/s,  the  liver,  or  the  uterus;  or 
whetherfhere  had  been  any  previous  constitutional  dis- 
p-iRP  such  as  sout,  rheumatism,  or  syphilis. 
'"The  dura^^     of  the  impairment      -fj^\-  f^^^^^ 

Tf^r^^^^^^  BOSS'S  "i^, 

evideTe  of  the  disease  to  which  it  was  appamitly 
It  ^&d  awa    a  ,  opmion  .^uld  be 

K'Shlw  ^^-Id  conclude  that 

,  Translated  by  Mr.      Zachcu-iah  L-reuce^rom  Z^l>e^^^^^^ 
Klin.  Monatsbl.  fUv  AugcDlieilkiinde,  186>.,  p.  i-  •  F 
Review,  No.  V,  p.  232. 
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the  amaurosis  is  progressive,  and  will  probably  terminate 
in  blindness. 

2.  The  State  of  the  Field  and  the  Aciiteness  of 
Vision. — The  condition  of  the  visual  field  should  be 
cai-efully  tested  by  one  of  the  methods  desci'ibed  at  page 
235,  so  that  any  imperfection  either  as  regards  its  jDcri- 
phery  or  its  continuity  of  surface  may  be  accurately 
noted,  as,  according  to  Von  Graefe,  the  state  of  the  field 
forms  a  good  basis  on  which  to  ground  a  prognosis.  In 
all  cases  of  amaurosis,  the  acuteness  of  central  sight 
sliould  be  ascertained  and  compared  with  the  defects  and 
extent  of  the  field  of  vision.  The  following  variations 
may  be  noticed  : — 

a.  With  diminished  acuity  of  central  vision  the  field 
may  be  entire  in  its  periphery  and  continuous  throughout 
its  area,  whilst  the  visual  power  is  reduced  in  all  direc- 
tions. Such  cases  are  usually  stationary,  and  so  far  a 
hopeful  pi-ognosis  may  be  given. 

(3.  With  diminished  acuity  of  ceutral  vision  the  field 
may  be  contracted  in  one  or  more  directions,  or  broken 
by  blind  patches  (scotomata),  whilst  the  visual  power 
throughout  the  rest  of  its  extent  is  greatly  lowered. 
With  these  symptoms  the  disease  may  be  considered 
progressive,  and  the  prognosis  is  blindness. 

y.  There  may  be  complete  loss  of  central  vision,  but 
either  with  or  without  impairment  of  the  rest  of  the  field. 
If  with  complete  loss  of  central  vision  the  periphery  and 
continuity  of  the  field  are  good,  there  is  reason  to  hope 
that  the  disease  may  be  stationary,  although  there  is  but 
a  slight  prospect  of  recoveiing  the  central  vision  which 
has  been  lost.  The  prognosis  is  therefore  favourable,  as 
the  probability  is  that  the  patient  will  not  go  blind.  If, 
however,  in  addition  to  the  central  scotoma,  there  are 
other  blind  patches  in  the  field,  or  the  periphery  is  much 
contracted,  so  that  the  eccentric  vision  is  greatly  re- 
duced, then  the  prognosis  is  most  unfavourable,  and 
blindness  may  be  predicted.  It  must,  however,  be  re- 
membered that  the  prognosis  of  this  form  of  central 
amaurosis  does  not  apply  to  a  similar  state  of  blindness 
which  may  be  produced  by  retinal  hasmorrhage,  or  some 
other  disease  within  the  eye,  the  seat  of  which  can  be 
accurately  determined  by  the  ophthalmoscope. 

8.  There  may  be  Hemiopia  or  complete  loss  of  half  the 
field  of  vision,  in  many  cases  distinctly  marked  as  if  by  a 
vertical  line,  on  one  side  of  which  all  is  clear,  whilst  on 
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the  other  all  is  dark.  There  arc  two  forms  of  hemiopia 
to  be  noticed,  the  fir.t,  called  homonymous  from  the 
corresponding  halves  of  the  two  retina;  being  ahected ; 
thus,  the  outer  half  in  one  eye,  and  the  inner  halt  m  the 
other  may  be  jointly  paralysed,  or  the  reverse.  In  the 
secoucl  form,  the  temporal,  which  is  extremely  rare,  the 
inner  halves  of  the  retinas  of  the  two  eyes  are  blmd  but 
the  hemiopia  is  more  diffuse,  and  the  limitation  is  seldom 
abruptly  marked  as  in  the  former. 

To  understand  the  distinction  between  these  two  classes 
of  hemiopia,  it  is  necessary  to  refer  briefly  to  the  anatumy 
of  the  optic  tract,  commissure,  and  nerve,    ihe  central 
Hbres  of  each  optic  tract  decussate  in  the  commissure,  and 
are  connected  with  the  optic  nerve  of  the  opposite  side, 
and  supply  the  inner  halves  of  the  retmaj ;  whdst  the 
outer  fibres  of  each  tract  go  to  the  optic  nerve  of  the 
same  side,  and  supply  the  outer  halves  of  the  retiuffi 
Each  eye  thus  receives  nerve  hbres  from  both  optic  tiacts, 
the  outer  half  of  the  retiua  being  provided  with  hi ameuts 
from  the  optic  tract  of  its  own  side,  whilst  the  rnner  halt 
is  furnished  from  the  tract  of  the  opposite  side,  lience 
it  is  that  a  clot  of  blood,  or  a  tumour  pressing  on  the  optic 
tract  only  of  one  side-say,,  the  right-will  produce 
paralysis  of  the  outer  half  of  the  retma  of  the  right 
^y  ,  and  of  the  inner  half  of  the  retina  of  the  left ;  tiie 
left  half  of  the  field  of  vision  ot  each  eye  will  theiefoie 
be  blind.    If,  however,   the  commissure  is  the  part 
affected,  and  only  the  decussating  fibres  are  involved, 
there  will  be  paralysis  of  the  inner  half  of  each  retina, 
and  the  temporal  half  of  the  field  of  vision  o  each  eye 
S  be  bUnd    In  testing  the  field  of  vision  the  student 
must  not  f  orget  that  the  right  half  of  the  field  corresponds 
to  the  left  half  of  the  retina,  and  vice  versa. 

In  hemiopia  there  is  usually  no  ^.^^^^t^^' ^^^^^        J  ° 
the  optic  disc.    In  cases  of  persistent  hemiopia,  some 
writerl  have  observed  that  after  the  lapse  of  years  there 
has  been  a  distinct  pallor  of  a  portion  of  the  disc. 

Hemiopia  is  often  associated  with  hemiplegia,  and  Di 
Hu-Ss  Jackson  says  that  in  cases  of  homonymous 
Wp?a  with  hemipl/gia,  "  the  patient  cannot  see  to 

^^VSt?ognjSsof  hemiopia  must  depend  very  much 
onTwise  which  has  produced  it.  If  the  half-blmdness 
SSi  ated  from  the  pressure  of  some  syphilitic  effiision 
on "Jhe  optic  tract  the  sight  may  be  regained;  or  if  it  be 
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from  tbe  presence  of  a  blood  clot,  there  is  reason  to  hope 
that  even  if  the  vision  should  not  be  restored,  the  defect 
may  remain  stationary ;  but  if  a  cerebral  tumour  be  sus- 
pected, the  prognosis  is  most  unfavourable. 

3.  Ttie  Condition  of  the  Optic  Papilla  in  cases  of 
advanced  amaurosis  is  that  of  white  atrophy,  as  described 
at  page  219. 

The  Symptoms  which  are  associated  with  amaurosis 
are  very  variable.  In  one  class  of  cases  there  is  no  pain 
in  the  eye  or  head,  and  no  constitutional  disturbance,  the 
only  symptom  being  a  gradual  fading  away  of  sight. 

In  another  class  the  blindness  is  preceded  by  acute 
head  symptoms,  which  may  last  for  several  days  or 
longer,  and  then  either  cease  altogether,  or  greatly 
diminish.  With  the  cessation  or  dimiuution  of  the  pain 
in  the  head,  the  first  indications  of  failing  sight  are 
noticed.  The  patient  may  regain  his  health  and  the  full 
enjoyment  of  all  bis  mental  and  physical  powers,  but  his 
sight  steadily  fades,  until  he  is  in  absolute  darkness.  The 
loss  of  vision  in  these  cases  is  no  doubt  due  to  some 
organic  changes  in  the  brain  produced  during  the  acute 
inflammatory  attack  when  the  pain  in  the  head  was 
severe.  The  cause  was  transitory,  but  its  effects  are 
permanent. 

In  a  third  class  the  pain  in  the  head  is  continuous ; 
the  patient  is  never  free  from  suffering.  Intense  headache 
is  the  first  symptom  of  the  disease,  and  it  precedes  the 
loss  of  sight.  Although  at  times  its  severity  is  lessened, 
it  is  never  absent.  I  have  had  such  patients  tell  me  that 
they  would  not  mind  being  blind  if  they  could  only  be 
free  from  pain.  These  are  the  most  distressing  of  the 
amaurotic  cases  ;  we  can  do  nothing  for  the  absolute  blind- 
ness and  but  little  for  the  constani  pain,  as  the  prepara- 
tions of  opium  are  seldom  tolerated. 

Amaurosis  may  be  associated  with  epilepsy,  hemiplegia, 
and  locomotor  ataxy.  It  may  also  occur  with  paraplegia. 
Dr.  Hughlings  Jackson  says:  "Dr.  Brown-Sequard  haa 
frequently  drawn  my  attention  to  cases  of  paraplegia 
in  which  amaurosis  has  also  existed  without  any  other 
symptoms  to  suggest  disease  within  the  cranium."  .  .  .  . 
"  The  blindness  he  believes  is  the  result  of  eccenti-ic  irri- 
tation. Dr.  VVilks  also  has  observed  several  such  cases."* 


•  On  Defects  of  Sight  in  Brain  Disease  :  Koyal  London  Oph- 
thalmic Hoapital  Reports,  vol,  iv.  p.  17. 
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State  of  the  Pupil.— See  Ateophy  of  Optic  Nerve, 
page  219. 

The  Causes  of  Amaurosis  may  be  chiefly  classed 
under  the  following  headings  : — 

1.  From  Disease  of  the  Cerebrum. — Amaurosis 
usually  affects  both  eyes ;  they  may  be  attacked  simul- 
taneously, or  the  blindness  may  be  more  advanced  in  one 
than  the  other,  but  as  a  rule  both  are  ultimately  involved. 
This  can  be  reasonably  anticipated  by  remembering  how 
intimately  the  two  optic  nerves  are  associated  within  the 
brain  by  commissural  fibres.  Dr.  Hughlings  Jackson 
remarks  :  "  The  kind  of  amaurosis  which  we  most  fre- 
quently find  with  disease  of  the  central  nervous  system 
is,  in  my  experience,  invariably  double,  although  one  eye 
may  suffer  before  the  other.  I  do  not  say  that  blindness 
of  one  eye  does  not  occur  with  other  sym;ptoms  of  disease 
of  the  nervous  system,  but  that  it  does  not  occur  from 
disease  of  the  brain-mass."*  Tumours  of  the  brain,  cere- 
bral hemorrhage,  softening  of  the  brain,  hydrocephalus, 
meningitis,  syphilitic  deposits,  and  embolism,  may  all  be 
productive  of  amaurosis. 

2.  Prom  Disease  of  the  Cerebellum.— In  some 
remarks  which  Dr.  Hughlings  Jackson  kindly  gave  me  on 
amaurosis  from  this  cause,  he  says,  it  has  been  long 
known  that  blindness  may  coexist  with  disease  of  the 
cerebellum,  but  it  is  by  no  means  clear  that  the  blindness 
depends  on  the  want  of  that  part  of  the  cerebellum 
which  the  disease  destroys.  For  as  the  loss  of  sight 
occurs  only  when  the  disease  is  "  coarse,"  such  as  from 
tumours,  blood  clot,  &c.,  he  believes  that  it  is  induced  by 
the  irritation  of  the  foreign  body  lying  in  the  brain,  and 
not  from  the  destruction  of  any  centre  connected  with 
sight.  As  a  consequence  of  this  irritation  the  optic  nerves 
become  inflamed,  and  the  ultimate  loss  of  sight  is  due  to 
this  cause. 

3.  From  Disease  of  the  Spinal  Cord.— Amaurosis 
may  occur  with  paraplegia,  and  it  is  frequently  met  with 
in  locomotor  ataxy,  and  especially  when  the  disease  is  in 
an  advanced  stage.  The  blindness  is  usually  confined 
to  one  eye.   Dr.  Trousseauf  says,  "  Both  eyes  may  be 


*  On  Defects  of  Sight  in  Diseases  of  the  Nervous  System:  Koyal 
London  Ophthalmic  Hospital  Eeports,  vol.  iv.  p.  390. 

t  Trousseau's  Clinical  Medicine,  Translated  by  the  Sydenham 
Society  vol.  i.  p.  166. 


AMAUROSIS. 


227 


affected,  although  this  rarelj'  happens."  The  pupil  in 
spinal  amaurosis  is  frequently  contracted,  and  this  is 
generally  the  case  when  the  part  of  the  cord  affected  is 
in  the  cervical  region. 

4.  From  Uterine  Derangements.— A  very  acute 
form  of  amaurosis,  which  will  run  its  course  to  blindness 
in  a  few  days  or  weeks,  is  occasionally  produced  by  a 
sudden  suppression  of  the  menses.  It  is  usually  accom- 
panied by  intense  headache,  with  vomiting  or  a  feeling 
of  nausea.  In  one  case  which  I  published,*  so  rapid  was 
the  loss  of  sight,  that  in  fifteen  days  from  the  first 
symptoms  the  patient  retained  but  little  more  than  a 
mere  perception  of  light  with  either  eye.  Examined  with 
the  ophthalmoscope,  the  retinal  circulation  was  seen  to 
be  interrupted;  the  return  flow  of  blood  was  impeded. 
Although  the  symptoms  were  those  of  pressure  on  some 
part  of  the  cerebrum,  yet  whether  the  pressure  was  caused 
by  distension  of  the  vessels,  or  by  an  effusion  of  blood, 
lymph,  or  serum,  could  only  be  conjectured.  Under  the 
influence  of  10  gr.  doses  of  the  iodide  of  potassium  the 
functions  of  the  uterus  were  restored  at  the  next  monthly 
period,  and  the  patient  began  gradually  to  recover  her 
sight.  In  three  mouths  she  was  able  with  one  eye  to 
read  No.  1,  and  with  the  other  No.  10  of  Jaeger's  test 
types.  The  Eeport  concludes  by  stating  that  the  improve- 
ment was  still  progressing.  Amenorrhoea,  or  irregular 
and  scanty  menstruation,  may  also  cause  amaurosis ;  but 
the  symptoms  are  more  chronic  than  when  induced  by  an 
acute  suppression.  (See  Treatment  of  Neueo-Eetinitis, 
page  217.) 

In  some  obscure  manner  amaurosis  is  occasionally 
connected  with  pregnancy.  A  remarkable  instance  of  this 
form  of  blindness  came  under  my  cai-e  at  the  Ophthalmic 
Hospital,  and  will  be  found  related  in  our  Keports.f  The 
amaurosis  was  recurrent ;  it  commenced  during  the  ges- 
tation of  the  eighth  child,  and  recurred  in  each  succeed- 
ing pregnancy.  After  the  birth  of  her  eighth  child  the 
patient  regained  sufl&cient  sight  to  read  No.  10  of  Jaeger, 
and  to  do  needlework ;  but  after  the  ninth  child  her  re- 
covery was  less  complete,  and  in  the  sixth  month  of  her 
tenth  pregnancy  she  had  become  blind  with  one  eye,  and 
could  only  count  fingers  with  the  other. 


*  Medical  Times  and  Gazette,  Auciiust  1,  1863. 
t  Koyal  Loudon  Ophthahnic  Hospital  Kepcu  ts,  vol.  iv.  p.  65 
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6.  From  Loss  of  Blood. — Amaurosis  may  occur  from 
a  large  and  rapid  loss  of  blood.  I  have  knovs^n  it  come 
on  suddenly  from  extensive  flooding  during  parturition, 
and  the  blindness  has  been  permanent.  Cases  have  also 
been  reported  in  which  it  has  followed  vomiting  of  blood. 
The  loss  of  sight  may  be  immediate,  or  it  may  be  gradual. 

6.  From  Reflex  Irritation.— Amaurosis  may  be  in- 
duced from  injury  or  disease  involving  branches  of  the 
fifth  nerve,  at  a  distance  from  the  eye.  Several  instances 
have  been  quoted  by  Mr.  Hutchinson*  which  illustrate, 
as  he  says,  "  more  or  less  directly,  the  influence  of  the 
sensitive  nerves  of  the  face  upon  the  functions  or  nutrition 
of  the  eyeball."  In  some  cases  the  blindness  is  preceded 
by  intense  neuralgia,  whilst  in  others  there  has  been  a  loss 
of  sensibility  on  one  side  of  the  face.  A  very  interesting 
case  of  amaurosis  of  one  eye,  consequent  on  acute  abscess 
of  the  antrum,  produced  by  a  carious  tooth,  has  been 
recorded  by  Mr.  James  Salter.f  The  loss  of  sight  was 
permanent. 

Monocular  Amaurosis  may  arise  from  any  cause 
which  induces  pressure  on  the  optic  nerve  of  one  eye 
only,  such  as  a  tumour  or  some  syphilitic  exudation, 
either  just  within,  or  immediately  external  to,  the  orbit ; 
or  it  may  be  produced  by  embolism,  or  by  disease  of  the 
spinal  cord. 

For  the  Treatment  of  Amaurosis  no  definite 
course  can  be  laid  down ;  the  blindness  is  secondary  to  so 
many  diseases.  The  cause  of  the  defective  sight  must  be 
sought  for  by  a  careful  examination  into  the  history  and 
theliccompanying  symptoms.  The  most  hopeful  cases  are 
those  which  are  acute  and  dependent  on  some  sudden 
arrest  of  the  function  of  one  of  the  internal  organs,_  or 
upon  previous  syphilitic  disease,  and  where  sufficient  time 
has  not  elapsed  for  any  organic  changes  to  have  taken 
place,  either  from  the  pressure  of  inflammatory  exuda- 
tions,  or  from  atrophy. 

AMBLYOPIA  (afipXvs,  dull,  ayj/,  the  eye)  has  the  same 
sio-nification  as  amaurosis  (aixavpoco,  to  render  ohscure), 
the  former  meaning  dull  vision,  the  latter  obscure.  These 
synonymous  terms  have  created  great  confusion,  as  they 


•  Hoyal  London  Oplitbalmic  [lospital  Reports,  vol.  iv.  p.  1 
t  Medico- Chu-iu-gical  Transactions,  vol.  jdv. 
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have  not  only  been  applied  indifferently,  but  lately  they 
have  been  used  in  combination  ;  thus  a  form  of  blindness 
hap  been  described  under  the  title  of  "  Amaurotic  Ambly- 
opia." It  would  be  well  to  restrict  the  name  Amblyopia 
to  those  impairments  of  sight  which  are  apparently  due 
to  imperfect  perception  from  defective  innervation,  or  to 
a  loss  of  the  nervous  sensibility  of  one  eye  from  disuse. 
In  this  sense  the  word  has  been  appHed  by  many  to 
denote  the  dull  sight  which  is  so  frequently  found  in  one 
eye  in  cases  of  strabismus,  where  no  structural  change 
can  be  detected  by  the  ophthalmoscope  to  account  for  the 
loss  of  power.  The  term  amblyopia  may  be  also  rightly 
used  to  designate  the  dimmed  vision  brought  on  either  by 
the  retma  being  over-wrought,  or  by  its  being  rendered 
dull  and  unirapressible  from  drink  and  debauchery. 

NYCTAIuOmA*—NigM-Blindness  (6  r^y  wktos  aAais— 
Galen)— IS  a  defect  of  sight  varying  in  degree  from  dim- 
ness to  almost  complete  darkness  after  the  sun  has  gone 
down.    It  IS  most  frequently  met  with  amongst  sailora, 
soldiers,  and  others  who  have  been  much  in  the  Tropics. 
It  IS  due  to  a  blunted  sensibility  of  the  retina,  which  fails 
to  appreciate  fully  the  impressions  which  are  produced 
by  a  dini  ligbt.    Night-blindness  is  frequently  met  with 
in  retinal  affections,  and  especially  in  retinitis  pigmentosa- 
but  the  nyctalopia  to  which  I  now  refer  is  a  functional 
disease,  and  quite  mdependent  of  any  structural  change 
Mr.  Arthur  Benson  (DubUn)  has  noticed  a  peculiar 
torm  ot  Xerosis  of  the  conjunctiva  as  occurring  verv 
frequently  in  Epidemic  Nyctalopia.    It  is  characterized 
by  a  white,  frothy-looking  patch  of  variable  size  on  the 
conjunctiva  at  each  side  of  the  cornea,  in  that  part  most 
constantly  uncovered  by  the  lids.    It  can  be  easily  re- 
moved, but  reforms  rapidly.    The  patch  itself,  and  the 
conjunctiva  under  it,  has  an  oily  look,  so  that  the  tears 
torm  in  droplets  upon  it  as  on  a  greasy  surface.  Under 
the  microscope  it  is  found  to  consist  of  degenerated  epi- 
thehal  scales  with  some  oily  matter,  and  a  vast  quantity 
ot    micro-organisms,   bacilli   and  micrococci— (Leber) 
Ihere  is,  as  a  rule,  but  httle  increased  vascularity  of  the 
conjunctiva,  and  cure  generally  results  in  from  one  to 

r  n  ^^%,^°'^ei-s  on  Nyctalopia  and  Hemaralopia.  by  Dr.  W  A 

n  985  ^.inW  ^^f"^  Ophthalmic  HospitalEeports   vol.  7 
p.  284,  and  by  Mr.  John  Tweedy,  Ibid.  p.  413. 
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three  months.  The  connection  between  Conjunctivitis 
Xerosa  and  Nyctalopia  is  not  constant,  but  very  frequent. 
Both  seem  to  occur  when  the  vital  energies  are  below  par. 
The  epidemics  noted  by  Mr.  Benson  all  occurred  m  spring 
and  early  summer,  and  in  charity  schools ;  those  children 
being  invariably  attacked  who  had  some  other  ailment  or 
delicacy  in  addition. 

Causes.— Although  the  constant  exposure  to  strong 
glare  exercises  a  certain  influence  in  producing  night- 
blindness,  yet  the  predisposition  to  it  is  given  by  an 
impaired  and  debilitated  state  of  health.    In  this  opinion 
all  who  have  had  much  experience  of  this  affection  seem 
to  be  agreed.    During  the  Crimean  War  nyctalopia 
■was  frequent  both  amongst  the  soldiers  and  sailors,  and 
the  evidence  of  the  medical  ofiBcers  coincided  in  attri- 
buting it  to  either  scurvy  or  debihty  from  exposure  and 
privation.*   In  a  Paper  by  Dr.  Alexander  Bryson,  "  On 
Night-Blindness  in  Connection  with  Scurvy,"t  he  says 
that  "  it  most  unquestionably  occurs  much  more  fre- 
quently in  scurvy  than  is  generally  supposed;  but  m 
consequence  of  the  simultaneous  existence  of  some  more 
serious   symptoms  of  a  less  ambiguous  character,  it 
frequently  passes  unnoticed."    He  then  adduces  some 
forcible  examples  of  nyctalopia  occurring  with  scurvy 
amongst  ships'  crews,  all  of  which  were  successfully 
treated  by  giving  the  eyes  rest,  and  curing  the  scorbutic 
symptoms  by  a  proper  diet  of  fresh  meat  and  vegetables  ; 
and  he  concludes  by  expressing  his  opinion  that  the  dis- 
ease is  "  entirely  dependent  on  an  improper  or  erroneous 

diet."  .  J  ^ 

Nyctalopia  has  also  been  attributed  to  ague,  or  to 
some  other  form  of  marsh  fever.  My  own  experience, 
however,  of  the  disease  is,  that  it  is  pecuharly  liable  to 
attack  patients  whose  eyes  have  been  long  subjected  to 
excessive  glare,  and  whose  constitutions  have  been  debili- 
tated either  from  scurvy,  ague,  or  from  a  diet  defacient 
both  in  quantity  and  in  quality. 

Examined  with  the  Ophthalmoscope  no  change 
can  be  detected  in  the  choroid,  retina,  or  optic  nerve,  to 
account  for  the  impairment  of  function. 

Treatment.— If  there  is  any  evidence  of  scurvy  an 
anti-scorbutic  diet  should  be  prescribed,  with  two  or  three 

•  •  Roval  London  Oplithalmic  Hospital  Reports,  vol.  ii.  p.  35. 
^  \  im.  p.  40. 
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oranges,  or  the  juice  of  one  or  two  lemons  daily.  The 
citrate  of  potash,  gr.  20,  may  be  also  given  in  water  twice 
or  three  times  a  day,  and  if  there  is  ancemia,  the  citrate 
of  ammonia  and  iron  combined  with  citric  acid  (F.  82) 
may  be  ordered. 

If  ague  or  remittent  fever  can  be  traced  as  a  possible 
cause  of  the  disease,  quinine  should  be  freely  given,  and 
continued  for  at  least  six  or  eight  weeks.  The  eyes 
should  be  rested,  and  all  exposure  to  glare  or  strong  light 
avoided.  I  have  tried  keeping  the  patient  in  absolute 
darkness  for  a  week  at  a  time ;  but  the  relief  was  not 
sufScient  to  compensate  for  so  long  an  exclusion  from 
light.  Blisters  to  the  temples  and  behind  the  ears  are 
perfectly  iiseless  ;  they  only  serve  to  irritate  the  patient, 
and  do  no  good. 

SNOW-BLINDNESS  is  a  temporary  loss  of  sight  from 
the  dazzling  caused  by  brilliant  whiteness.  A  similar 
condition  is  produced  by  the  excessive  glare  of  artificial 
light.  I  have  had  patients  from  the  light-ships  around 
the  coast  who  have  complained  that,  after  trimming  the 
lamps  at  night,  they  have  been  for  some  minutes  abso- 
lutely blinded,  and  that  they  have  not  completely  re- 
covered from  the  paralysing  effects  of  the  intense  glare 
for  some  hours. 

The  Treatment  consists  in  wearing  dark  neutral- 
tint  glasses  to  diminish  the  intensity  of  the  light. 

COLOUR  -  BLINDNESS  —  Chromo  -pseudopsis  —  Di- 
chromic Vision — is  a  defect  of  sight  by  which  the  power  of 
appreciating  cei'tain  colours  is  either  diminished  or  lost. 
The  importance  of  detecting  colour-blindness  in  railway 
employes,  signal-men,  and  sailors  employed  in  look-out 
duty  is  now  recognised,  and  no  doubt  many  future  dangers 
may  be  averted  by  using  only  those  who  have  good  colour- 
sight. 

Colour-blindness  is  more  frequent  in  males  than  in 
females. 

Professor  Bonders  of  Utrecht  found  amongst  2,300 
railroad  employes  that  152,  or  G'60  per  cent.,  were  colour- 
blind. 

Professor  Holmgren  of  Sweden  found  amongst  32,165 
males  that  1019,  or  3'25  per  cent.,  were  colour-blind. 

Dr.  Cohn  found  amongst  2,429  school-boys  of  Breslau, 
95,  or  4  per  cent.,  colour-blind. 
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Dr.  Magnus  found  amongst  3,273  school-boys  of  Breslau 
3  "5  per  cent,  colour-blind. 

Dr.  Joy  Jeffries  of  Boston  found  amongst  10,387  that 
431,  or  4-149  per  cent.,  were  colour-blind. 

The  testimony  of  all  who  have  worked  at  the  subject 
is  unanimous  that  colour-blindness  is  very  infrequent 
amongst  females. 

Professor  Holmgren  of  Sweden,  out  of  3,244  school-girls 
found  only  9,  or  '27  per  cent.,  and  out  of  1,826  factory-girls 
only  3,  or  '16  per  cent.,  of  colour-blindness. 

Dr.  Magnus  of  Breslau,  out  of  2.216  girls,  only  1,  or  '04 
per  cent.,  of  colour-blindness. 

Dr.  Joy  Jeffries  of  Boston,  out  of  7,942  girls,  found  only 
4,  or  "052  per  cent.,  colour-blind. 

The  late  Professor  Clerk  Maxwell,  Dr.  Thomas  Young, 
and  others  have  shown  that  for  the  normal  eye  there  are 
three,  and  only  three,  elements  of  colour,  and  that  in  the 
colour-blind  one  of  these  is  absent.  These  colour  percep- 
tions are  generally  considered  to  be  red,  green,  and  violet 
(blue,  according  to  Maxwell).  The  other  colours  with 
which  we  are  familiar  are  produced  by  combinations  in 
varying  proportions  of  two  or  more  of  the  three  ele- 
mentary colours.  If  one  of  the  elementary  perceptions 
be  wanting,  the  patient  will  be  colour-blind  so  far  as  that 
particular  colour  is  concerned,  and  in  looking  at  a  com- 
pound colour  he  will  fail  to  see  in  it  the  special  colour  for 
which  he  has  no  perception. 

Professor  Pole,  who  was  red  blind,  in  narrating  his  own 
experiences  of  his  own  sight,  says :  "A  soldier's  red  poat 
or  a  stick  of  red  sealing-wax  conveys  to  me  a  very  positive 
sensation  of  colour,  by  which  I  am  able  to  identify,  in  a 
great  number  of  instances,  bodies  of  this  hue.  If,  there- 
fore, the  investigation  of  my  experience  ended  here,  there 
would  be  no  reason  to  consider  me  blind  to  red.  But 
when  I  examine  more  closely  what  I  do  see,  I  am  obliged 
to  come  to  the  conclusion  that  the  sensation  I  perceive  is 
not  one  that  I  can  identify  separately,  but  is  simply  a 
modification  of  one  of  my  other  sensations.  It  is,  in  fact, 
a  yellow  shaded  with  black  or  grey,  a  darkened  yellow, 
or  what  I  may  call  yellow-brown.  I  find  that  all  the 
most  common  hues  of  red  correspond  to  this  description  ; 
and  in  proportion  as  they  are  more  scarlet  or  more 
tending  towards  orange,  the  yellow  I  see  is  more 
vivid.  The  explanation  I  suppose  is,  that  norie  of  such 
reds  are  pure — they  are  combinations  of  red  with  yellow ; 
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so  tliat  I  see  tlie  yellow  element  of  the  combination,  while 
the  true  red  element  of  the  combination  is  invisible  to  mo 
as  a  colour,  and  acts  only  as  a  darkening  shade." 

Colour-blindness  may  be  divided  into  three  classes  : — 

1.  When  there  is  a  Deficiency  in  the  Power  of 
Perception  of  all  Colours.  The  bright  and  full  colours 
may  be  recognised,  but  the  gradation  of  shades  are  not 
appreciated.  This  may  arise  from  want  of  education  in 
colours,  or  it  may  be  due  to  an  inability  of  the  eye  to 
perceive  shades  of  colour  as  the  ear  may  be  incapable  of 
distinguishing  gradations  of  sound.  In  such  cases, 
training  the  eyes  with  sorting  and  matching  coloured 
worsteds  may  do  good,  but  it  is  very  doubtful. 

The  inability  to  distinguish  shades  of  colour  may  be 
congenital,  but  it  may  also  be  induced  from  over-use,  or 
the  constant  strain  of  the  eyes  in  looking  at  colours.  I 
had  a  patient  under  my  care  at  the  hospital  who  had 
been  engaged  for  many  years  in  a  colour  warehouse,  and 
whose  chief  business  consisted  in  sorting  and  matching 
colours.  For  this  duty  he  had  acquired  a  special 
reputation  amongst  his  fellows.  Gradually,  however.his 
powers  began  to  fail  him,  and  when  he  applied  to  the 
hospital  for  relief,  he  could  only  distinguish  whole  colours, 
:  and  had  lost  the  faculty  of  discriminating  shades  of  tint. 

2.  When  there  is  a  Deficiency  in  the  Power  of 
Perception  of  particular  Colours  as  Red  and 

I  Green.  In  these  cases  one  of  the  three  elementary 
colour  perceptions  is  wanting.  The  patient  possesses 
only  dichromic  vision  and  is  colour-blind.  There  are  three 
varieties  of  this  form  of  colour-blindness  named  ac- 
cording to  the  perception  which  is  wanting  : 

Eed-blindness. 

G-reen-blindness. 

Violet-blindness. 

The  red-blindness  is  by  far  the  most  frequent ;  next 
romes  the  green-blindness ;  whilst  violet-blindness  is  so 
rare  that  practically  it  may  be  disregarded. 

3.  Achromatic  Vision,  or  the  want  of  power  to  recog- 
nise any  colour,  everything  appearing  as  either  white, 
black,  or  grey. 

This  defect  is  rare,  and  is,  I  believe  generally  produced 
by  disease.  Dr.  J.  J.  Chishobn,  of  Charleston,  S.C. 
(U.S.A.),  has  related  a  case  of  optic  neuritis  in  which 
the  patient's  vision  was  for  a  time  achromatic.    "  The 
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restoration  to  chromatic  vision  showed  itself,"  he  says, 
"  in  a  slowly  growing  perception  of  blue  shades.  After 
some  months  the  shades  of  yellow  could  be  perceived. 
Reds  cannot  yet  be  detected.  All  shades  of  red  appear 
bi'own."* 

Dr.  Argyll  Robertson  has  also  published  a  case  of 
spinal  disease,  in  which  myosis  and  colour-blindness 
existed.  The  patient  lost  all  perception  of  colours, 
although  previous  to  his  illness  he  used  to  distinguish 
them  readily.f 

The  best  method  for  examining  for  defects  in  colour- 
sight  is  by  the  use  of  Holmgren's  coloured  wools.  They 
consist  of  a  collection  of  small  skeins  of  coloured  Berlin 
wools,  each  of  which  is  loosely  twisted  up.  In  this 
bundle  is  included  wools  of  red,  orange,  yellow,  yellow- 
green,  pure-green,  blue-green,  blue,  violet,  purple,  pink, 
brown,  grey,  several  shades  of  each  colour,  and  at  least 
five  gradations  of  each  tint  from  the  deepest  to  the 
lightest. 

These  worsteds  being  placed  in  a  pile  on  the  table,  the 
examiner  lays  aside  a  skein  of  the  especial  colour  desired 
for  the  examination.  He  then  requires  the  patient  to 
select  from  the  wools  other  skeins  which  most  closely 
resemble  the  colour  of  the  sample  and  to  place  them  by 
its  side.  The  colour-sight  of  the  patient  is  decided  by 
the  manner  in  which  he  performs  this  task. 

Test  1.  Select  as  the  sample  skein  the  palest  (lightest) 
shade  of  very  pure  green,  which  is  neither  a  yellow-green 
nor  a  blue-green  to  the  normal  eye,  but  fairly  intermediate 
between  the  two.  (See  No.  I.  in  Holmgren's  coloured 
plate  facing  the  title-iDage.) 

If  the  patient  makes  mistakes,  and  matches  the  sample 
with  light  shades  of  grey,  brown,  or  other  light  dissimilar 
colours,  he  is  colour-blind  (1 — 5). 

The  next  test  is  to  ascertain  the  form  of  colour- 
blindness. 

Test  2.  A  red  mauve  skein,J  No.  IIa.,is  chosen  for  the 


*  Royal  London  Ophthalmic  Hospital  Reports,  vol.  vi.  p.  214. 
f  Eye  Symptoms  in  Spinal  Disease.    Oliver  and  Boyd,  Edin» 
burgh.  1869. 

J  This  colour  is  described  by  Professor  Holmgren  as  purple, 
"  purpur  (rosa),"  and  as  containing  in  tolerably  equal  proportions 
the  colours  of  red  and  violet,  which  is  Holmgren's  reason  for  chooi- 
ing  it  A3  a  test.    Holmgren  "  Om  Fargblindheten,"  p.  141. 
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sample.  The  colour  should  be  midway  between  the 
darkest  and  the  lightest  shade.  If  the  patient  matches  it 
with  blue  or  violet,  6,  7,  or  oue  of  them,  he  is  red  blind. 

If  he  matches  the  red  mauve  with  green  or  grey,  8,  9, 
or  one  of  them,  he  is  green  hlind. 

Test  3  is  a  confirmatory  test  and  specially  useful  in 
examining  the  colour-sight  of  those  employed  in  reading 
signals.  Select  a  vivid  red  skein,  like  the  red  flag  used 
for  signals  on  railways,  a  bright  yellowish-red,  a  scarlet, 
No.  lib.  The  red-blind  will  match  the  sample  with  a  dark 
green  or  dark  brown,  10,  11,  with  shades  which  to  the 
normal  eye  are  darker  than  the  scarlet.  The  green-blind 
will  select  light  green  or  light  brown,  12,  13,  to  match  the 
scarlet,  shades  which  are  lighter  than  the  sample.* 

PERIMETRY. — An  estimate  of  the  state  of  the  whole 
field  of  vision  is  an  essential  aid  in  the  diagnosis, 
prognosis  and  treatment  of  many  eye  diseases  : — thus  the 
loss  of  a  portion  of  the  field  would  at  once  suggest 
detached  retina,  retinal  haemorrhage,  or  intraocular 
tumour,  and  would  lead  to  a  further  examination  of  the 
eye : — in  amaurotic  affections  the  prognosis  is  mainly 
determined  by  the  condition  of  the  field — see  page  223  : — 
and  in  cases  of  chronic,  or  intermittent  glaucoma  a  pro- 
gressive contraction  of  the  periphery  of  the  field  of  vision 
would  indicate  that  an  operation  for  the  relief  of  tension 
should  not  be  delayed. 

The  points  to  be  noted  in  taking  the  field  of  vision 
are : — 

1.  The  peripheral  vision  ;  if  it  be  contracted,  and  if  the 
contraction  be  uniform  in  all  directions. 

2.  If,  in  addition  to  the  peripheral  contraction,  there  be 
blind  sjjots  or  scotomata  in  portions  of  the  field. 

3.  If  there  be  loss  of  central  vision,  and  if  with  this 
central  loss  there  be  other  impairments  of  the  field. 

4).  If,  without  loss  of  peripheral  vision,  the  continuity 
of  the  field  be  broken  by  blind  spots  or  scotomata. 

5.  To  note  the  limits  of  the  field  of  vision  for  the  different 
colour  perceptions.  The  loss  of  the  red  and  green  are  the 
most  frequent. 

In  taking  the  field  of  vision,  it  must  be  remembered 


♦  In  this  Article  on  Coloiir- Blindness,  the  author  specially  con- 
sulted the  -writings  of  Professor  Pole,  Professor  Holmgren,  of 
Sweden,  and  Dr.  Joy  Jeffries,  of  Boston,  U.S.A. 
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that  tlio  upper  and  inner  portions  of  the  field  are  often 
limited  by  au  overhanging  brow  and  a  deep  bridge  to  the 
nose.  _  The  fallacy  thus  occasioned  may  be  obviated  by 
throwing  the  patient's  head  to  the  left  when  examining 
the  right  eye,  and  vice  versa. 

The  variations  of  _  the  field  of  vision  in  amaurotic 
cases,  and  their  value  in  forming  a  prognosis  is  given  at 
page  223.  It  is  taken  from  the  late  Von  Graefe's  valuable 
paper  on  "  Amblyopia  and  Amaurosis." 

To  ascertain  and  map  out  correctly  the  field  of  vision  a 
perimeter  should  be  used.  The  best  are  McHardy's  self- 
registering  perimeter  ;  Priestley  Smith's  and  Berry's. 

When  no  perimeter  is  at  hand  the  following  ready 
method  may  be  adopted  for  ascertaining  the  state  of  the 
field  of  vision  : — 

The  patient  should  be  placed  about  one  and  a  half  feet 
in  front  of  the  surgeon,  and  having  closed  his  sound  eye 
with  his  hand,  he  should  be  told  to  look  steadily  with  the 
affected  one  at  the  nose  or  the  eye  of  the  examiner. 
Whilst  the  eye  is  thus  fixed,  the  surgeon  should  keep  one 
or  both  of  his  hands  moving  gently  along  the  line  of  the 
circumference  of  au  imaginary  circle  which  about  cor- 
responds with  the  normal  field  of  vision,  carefully  noting 
those  points  at  which  the  patient  says  the  hand  becomes 
either  indistinct  or  lost.  If  the  patient  should  be  unable 
to  distinguish  the  movements  of  the  hand  at  one  and  a 
half  feet,  it  may  be  approximated  to  the  eye,  and  a 
smaller  circle  be  described  ;  the  parts  at  which  the  sight 
is  the  most  defective  or  wanting  being  still  accurately 
observed. 

To  Map  out  the  Field  of  Vision  without  the  Aid 
of  a  Perimeter,  the  patient  should  be  directed  to  stand 
in  front  of  a  black  diagram  board,  placed  at  twelve  inches 
distance  from  him.  Covering  with  his  hand  the  eye 
which  is  not  under  examination,  he  should  fix  the  other 
on  a  small  white  ci-oss  which  has  been  drawn  in  the 
centre  of  the  board  and  on  a  level  with  his  eyes.  Whilst 
his  eye  is  thus  fixed  by  steadily  looking  on  the  cross,  a 
small  white  disc  at  the  end  of  a  piece  of  wire  is  to  be 
moved  in  difiereut  directions  over  the  board,  and  at  what- 
ever spot  it  is  clearly  seen,  a  -f  is  to  be  made  ;  when  only 
dimly  recognized,  a  — ;  and  when  not  visible,  an  0.  Each 
series  of  symbols  are  now  to  be  connected  with  lines,  and 
a  map  will  be  thus  drawn,  which  will  fairly  represent  the 
patient's  field  of  vision. 
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To  facilitate  the  copying  and  reduction  of  sucli  a 
diagram  the  board  should  be  ruled  in  three-inch  squares, 
when  the  drawing  can  be  easily  transferred  to  properly 
ruled  paper. 

TUMOURS  OF  THE  OPTIC  NERVE  are  rare. 

The  late  Yon  Graefe  related  a  case  of  tumour  of  the 
optic  nerve,  behind  the  globe,  in  which  the  eye  was 
protruded  about  9"',  and  the  sight  was  lost.  A  micro- 
scopic examination  showed  the  tumour  to  be  a  myxoma  of 
the  optic  nerve.* 

Mr.  _Hulke  has  recorded  a  case  of  tumour  of  the  optic 
nerve  in  which  there  was  extreme  proptosis  of  the  eye, 
and  the  vision  was  reduced  to  quantitative  perception  of 
light. 

He  removed  the  eyeball  and  tumour  together,  the 
optic  nerve  being  severed  close  to  the  optic  foramen. 
"The  tumour  was  firm,  of  a  spherical  outline,  in  size 
about  one-third  less  than  that  of  the  eyeball,  from  which 
it  was  separated  by  a  portion  of  seemingly  healthy  optic 
nerve,  somewhat  more  than  half  an  inch  long."  The 
tumour  was  examined  by  Dr.  Brailey,  who  states  in  his 
report :  ''  The  new  growth  appears  to  be  a  sarcoma,  taking 
its  rise  in  the  loose  tissue  of  the  intervaginal  space, 
most  probably  from  the  nucleated  cells  found  upon  its 
fibres. "f 

In  my  own  practice  I  have  only  met  with  two  cases  of 
retro-ocular  tumours  of  the  optic  nerve. 

The  first  case  J  was  in  a  man  get.  sixty-five.  The  eye  was 
bulged  forwards  considerably,  and  was  irremovably  fixed 
in  the  orbit.  I  first  excised  the  globe,  and  then  removed 
a  solid  tumour  which  occupied  the  orbit  and  completely 
surrounded  the  optic  nerve.  Dr.  Brailey,  the  curator  of 
the  Museum,  made  a  section  of  the  globe,  and  a  micro- 
scopical examination  of  the  tumour.  He  stated  the  parts 
within  the  eye  were  normal,  except  the  optic  disc,  which 
was  greatly  swollen  from  the  pressure  of  the  tumour  in 
the  orbit. 

The  growth  was  a  round-celled  sarcoma,  and  apparently 


*  Archiv  f.  Ophtbal.  x.  1. 194. 
t  Royal  London  Opbthalmic  Hospital  Eeports,  vol  x.  p  293. 
t  Ibid.  vol.  X.  p,  29G. 
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originated  from  the  external  layers  of  the  dural  sheath,  of 
the  optic  nerve. 

The  second  case  of  tumour  of  the  optic  nerve  which  was 

under  my  care  was  in  a  girl 
about  seventeen  years  of  age. 
There  was  excessive  bulging 
of  the  eye  directly  forwards, 
so  that  the  lids  could  not 
close  completely  over  it,  and 
the  eye  was  blind.  I  re- 
moved the  eye  and  the 
tumour.  There  was  no  disease 
within  the  eye.  The  tumour 
wasconfinedtothe  optic  nerve 
behind  the  eye.  It  was  the 
size  represented  in  Fig.  50, 
which  exactly  shows  the  ap- 
pearance it  presented  after 
it  had  been  divided  by  a 
vertical  section. 

Mr.  Milles,  the  curator  of 
the  Museum,  examined  the 
growth.  He  found  that  the  tumour  consisted  chiefly  of 
fibrous  tissue  ;  in  places  the  bundles  of  fibres  were  sepa- 
rated, and  in  the  spaces  left  by  the  separation  there  were 
here  and  there  groups  of  small  round  cells.  The  sections 
tinder  examination  do  not  show  any  evidence  of  nerve- 
fibres. 

INJURIES  OF  THE  OPTIC  NEEVE.— The  optic 
nerve  may  be  wounded  behind  the  eye,  without  any  injury 
to  its  external  coats,  by  the  passage  of  foreign  bodies  into 
the  orbit,  or  by  stabs  into  the  orbit  by  some  sharp-pointed 
instrument. 

Symptoms. — Sudden  loss  of  sight,  the  loss  being 
appreciated  by  the  patient  immediately  on  receiving 
the  wound.  More  or  less  dilatation  of  the  pupil,  which 
is  uninfluenced  by  light,  and  no  apparent  injury  to  the 
eye  to  account  for  the  sudden  deprivation  of  sight. 
Examined  with  the  ophthalmoscope,  there  is  at  first  no 
appreciable  change  in  the  appearance  of  the  optic  disc, 
except  perhaps  it  may  appear  slightly  more  pink  than 
the  nerve  in  the  other  eye,  but  this  increased  vascularity 
is  very  soon  followed  by  pallor,  and  ultimately  the  disc 
becomes  quite  white,  with  the  arteries  small,  and  pre- 


FiG.  50. 


Turaoiu' of  tho  optic  uerve, 
resembling  a  neuroma.  The 
woodcut  shon's  the  tumour 
divided  vertically.  The  upper 
portion  shows  the  optic  nerve 
where  it  had  been  severed  from 
the  globe. 
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sents  all  the  visual  appearances  of  wHte  atrophy  (page 

The  following  case,  illustrative  of  this  rather  rare  acci- 
dent, was  under  my  care  : — 

A  young  man,  aged  twenty-seven,  was  engaged  in  a  street  figlit, 
when  his  opponent  struck  at  his  head  with  a  clasp-knife.  The 
blade  penetrated  the  rim  of  the  wide-awake  hat  he  was  wearing, 
:  passed  through  the  upper  eyelid,  close  to  the  upper  edge  of  the 
c  orbit,  and  onwards  to  the  optic  nerve,  which  it  wounded,  but  with- 
I  out  touching  the  globe.    The  man  declared  that  he  was  instantly 
blinded.    He  was  positive  that  he  could  see  well  with  the  eye 
I  before  he  received  the  wound,  and  on  being  struck  was  immediately 
f  aware  of  the  loss  of  sight. 

On  admission  the  pupil  was  slightly  dilated  and  uninfluenced  by 
1  light.    I  he  globe  was  uninjured,  but  on  the  upper  eyelid  there  was 
!  a  recent  scar  indicating  the  site  at  which  the  knife  penetratftd  the 
orbit,  and  this  scar  coiTesponded  to  the  cut  in  the  rim  of  the  hat 
:  through  which  the  Imife  lirst  passed.    The  eye  was  quite  blind  •  it 
■  fif      ^         perception  of  ophthalmoscopic  light.    Examined  with 
:  the  ophthalmoscope,  the  optic  nerve  presented  the  appearance  of 
commencing  atrophy.    The  optic  disc  was  whiter  than  that  of  the 
other  eye,  and  the  arteries  were  small  and  thready.    The  humours 
-  of  the  eye  were  perfectly  clear.  "umuiuo 
The  man  has  since  been  several  times  at  the  hospital,  and  when 
i«  ,^pH  '  tf -r'"®  TI"^^^  'iccident,  the  optic  disc  had 

.atropTy  •  flattened  appearance  of  confirmed 

•  +1,  '^^®a*^eixt.-No  applications  nor  medicin  es  will  restore 
.the  wounded  optic  nerve.    The  sight  which  is  lost  is  irre- 

y  ^T'i  "^""'^       <iirected  to  the 

mound,  and  if  a  foreign  body  be  detected  in  the  orbit  it 
ssWd  be  removed.    See  Article,  "  Foreign  Bodies  in  the 

OPAQUE  OPTIC  NERVE  FIBEES.-This  coneenital 
aanomaly  IS  recognised  by  the  ophthalmoscope  as  a  w^ite 
patch  extending  from  the  optic  nerve  and  terminatirfi; 
tfeathery  strite  in  the  retina.    In  the  normal  rnTirHK.^^+u 
naerve  tubes  of  the  optic  nerve  lose  th:i;redXry  sheath 
.it  and  in  their  passage  through  the  fascia  crS  but  iJ 
I  )CcasionaUy  happens  that  in  one  or  more  buiXq  r.f 
pptic  nerve  fibres  the  white  medullary  sheath  L  prolonged 
on  them  for  some  distance  into  the  retina     Ti.;  °  ° 
;s'enital  peculiarity  does  not  affect  the  i^ht    IHs  how 
fwer,  generally  only  detected  when  the  eye  is  'being 

*  Lancet,  Jan.  2, 1875. 
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examined  by  the  ophthalmoscope  for  some  defect  of  sight, 
and  is  therefore  occasionally  mistaken  for  an  inflam- 
matory exudation. 

THE  OPHTHALMOSCOPE. 

OPHTHALMOSCOPES  may  be  divided  into  two  classes, 
the  portable  and  the  fixed.  There  ai'e  a  great  variety  of 
portable  or  hand  ophthalmoscopes,  for  each  of  which  the 
mventor  claims  certain  advantages.  The  following  are  a 
few  of  the  many  excellent  instruments  now  in  use : 
Couper's  magazine  ophthalmoscope,  Fox's,  Purves's 
modified  by  Lang,  Loring's,  and  Landolt's. 

FIXED  OPHTHALMOSCOPES  are  too  large  and 
heavy  to  be  of  much  service  except  for  demonstration,  or 
for  artistic  purposes.  When  once  adjusted  to  the  patient's 
eye  a  number  of  students  can  look  through  the  instru- 
ment in  succession;  or  a  sketch  of  the  fundus  can  be 
readily  taken,  as  the  eye  is  kept  under  observation  whilst 
both  hands  of  the  surgeon  are  free  for  drawing.  The 
best  of  the  fixed  ophthalmoscopes  is  Brudenell  Carter's, 
made  by  Mr.  Hawksley,  of  357,  Oxford  Street.' 

HOW  TO  WORK  "WITH  THE  OPHTHALMO- 
SCOPE.— To  completely  explore  the  whole  fundus  of 
the  eye,  and  to  ascertain  the  state  of  the  lens  and  the 
vitreous,  the  pupil  should  be  widely  dilated  with  atro- 
pine ;  but  where  the  desired  information  can  be  obtained 
without  such  a  thorough  investigation,  it  will  be  unne- 
cessary and  undesirable  to  submit  the  patient  to  this 
annoyance.  The  examination  must  be  conducted  in  a 
darkened  room,  and  with  a  lamp  provided  with  a  bright, 
steady  flame.  The  most  convenient  light  is  a  small  gas- 
lamp  at  the  end  of  a  movable  arm,  which  can  be  turned 
in  all  directions,  and  raised  or  lowered  as  may  be  required. 
The  burner  shoiild  be  a  porcelain  argand,  protected  with 
a  piece  of  wire  gauze  below  to  regulate  the  draught. 
The  chimney  should  be  a  tube  of  plain  white  glass,  of  a 
■uniform  diameter  throughout  its  length.  When  gas 
cannot  be  obtained,  a  moderator  or  a  reading-lamp  with- 
out the  shade  will  answer  almost  as  well.  With  all 
ophthalmoscopes,  except  the  binocular,  it  will  be  found 
most  convenient  to  place  the  lamp  on  the  left-hand  side 
of  the  patient,  and  with  the  flame  on  a  level  with,  and  a 
little  behind  the  eyes  to  be  examined. 
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_  To  use  a  mouocular  baud  ophthalmoscope,  the  observer 
sits  or  stands  in  front  of  the  patient,  so  that  his  eyes  are 
a  little  above  the  level  of  those  under  examination,  and 
at  about  eighteen  or  twenty  inches  distance  from  them. 


Fio.  51. 


He  then  with  one  hand  holds  the  ophthalmoscopic  mirror 
close  to  his  own  eye,  and  at  such  an  angle  that  he  catches 
upon  its  polished  surface  the  rays  of  light  from  the  lamp, 
and  reflects  them  into  the  eye  of  the  patient.  Looking 
through  the  sight-hole  of  the  mirror  into  the  eye  thus 
illumined,  he  proceeds  to  make  either  an  indirect  or  a 
direct  examination  of  its  fundus. 

For  the  indirect  method  he  holds  in  his  other  hand, 
between  his  forefinger  and  thumb,  an  object-glass  of  two 
or  two  and  a  half  inch  focus  in  front  of  the  patient's  eye, 
and  at  from  one  and  a  half  to  two  inches  distance  from  it^ 
steadying  the  lens  by  resting  his  fingers  ou  the  forehead, 
as  represented  in  the  woodcut  (Fig.  51).  By  moving 
his  own  head  a  little  backwards  or  forwards  as  may  be 
required,  he  soon  succeeds  in  bringing  into  view  a  clearly 
msirked  inverted  aerial  image  of  the  fundus  of  the  eye  he 
is  examining. 

The  size  of  the  inverted  image  may  be  increased  by 
placing  an  ocular  convex  lens  of  about  ten-inch  focus 
behind  the  sight-hole  of  the  mirror,  and  using  at  the 
same  time  an  object-glass  of  three-inch  focus.    With  this 
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combination  it  will  be  necessaiy  to  approacb  tbe  bead 
nearer  to  the  patient's  eye.  In  order  to  obtain  a  view  of 
the  various  parts  of  the  fundus  in  succession,  it  is  requi- 
site to  direct  the  patient  to  turn  his  eye  in  different 
directions,  and  for  this  purpose  it  is  convenient  to  have 
fixed  objects  to  which  to  call  his  attention.  To  see  the 
optic  nerve,  the  patient  should  be  told  to  look  at  the  tip 
of  the  observer's  ear  most  distant  from  him  ;  thus,  if  the 
right  eye  is  under  examination  he  should  look  at  the 


Fig.  52. 


right  ear  of  the  surgeon.  By  this  means  the  globe  is 
slightly  inverted,  and  the  optic  papilla  is  brought  under 
observation. 

To  examine  the  yellow  spot,  the  patient  should  be 
directed  to  look  straight  before  him  at  the  eye  of  the 
surgeon,  or  through  the  sight-hole  of  the  rairror. 

For  the  direct  method,  or  the  examination  of  the  erect 
image  no  object-glass  is  required.  The  right  eye  of  the 
patient  should  be  examined  with  the  right  eye  of  the 
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observer,  and  the  left  eye  with  his  left  eye.  The  light 
should  be  arranged  on  the  side  of  the  eye  to  be  examined. 
If  the  right  eye  be  the  one  under  examination  the 
observer  should  sit  on  the  side  of  the  patient  so  that  his 
right  eye  corresponds  with  the  patient's  right.  The 
patient's  head  should  be  inclined  towards  his  own  right 
shoulder,  whilst  the  observer  bends  his  head  sideways 
towards  that  of  the  patient.  In  this  manner  the 
observer  can  approximate  his  eye  with  the  ophthalmo- 
scopic mirror  very  closely  towards  the  patient's  eye. 
Their  eyes  may  almost  meet,  but  their  faces  do  not 
touch. 

LATERAL  OR  FOCAL  ILLUMINATION  of  the  eye 

is  an  extremely  useful  means  for  examining  the  surface 
of  the  cornea  or  the  iris,  and  for  ascertaining  the  state  of 
the  lens  in  cases  of  suspected  cataract.  The  pupil  having 
been  first  widely  dilated  with  atropine,  the  patient  ia 
seated  on  a  chair,  and  the  lamp  is  so  placed  that  its  flame 
is  on  a  level  with,  and  a  little  in  front  of,  his  eye,  and  at 
about  two  feet  distance  from  it.  A  biconvex  lens  of  two 
or  two  and  a  half  inch  focus  is  then  held  so  as  to  con- 
centrate a  cone  of  light  upon  the  eye,  when  by  a  slight 
movement  of  the  glass  in  different  directions  each  part 
of  the  structure  under  examination  is  in  turn  illumined 
until  the  whole  of  it  has  been  satisfactorily  explored.  A 
second  lens  may  be  held  in  front  of  the  eye,  to  be  used  as 
a  magnifier  if  required. 

EETINOSCOPY. 

By  RETINOSCOPY  we  are  able  to  detect  and  esti- 
mate the  various  errors  of  refraction  ohjectively.  It  is 
therefore  of  great  use  in  determining  the  refraction  of 
children,  as  by  this  method  we  can  measure  the  degree  of 
myopia,  hypermetropia,  or  astigmatism,  and  correct  the 
defect  with  suitable  glasses  without  any  assistance  on  the 
part  of  the  patient. 

For  an  efficient  examination  the  puj^il  should  be  dilated, 
and  the  accommodation  paralysed  with  atropine.  The 
patient  is  to  be  seated  on  a  chair  as  for  an  ordinary 
ophthalmoscopic  examination,  and  the  Ught  placed  above 
the  head,  so  that  no  direct  rays  from  the  lamp  fall  upon 
the  face.  The  surgeon  in  a  chair  about  four  feet  in  front 
of  the  patient,  with  a  concave  mirror  of  about  nine 
inches  focal  length,  throws  a  cone  of  light   on  the 
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covaer  of  the  eye  to  be  examined ;  the  patient  being  told 
to  look  straight  before  him  on  to  the  opposite  wall.  The 
area  of  the  pupil  is  illumined,  and  if  the  mirror  be  made 
to  rotate  slightly,  so  that  it  faces  in  different  directions — 
first  vertically,  then  horizontally,  and  next  obliquely — a 
dark  shadow  will  be  seen  moving  with  each  turn  of  the 
mirror  across  the  area  of  the  pupil.  It  is  by  the  direc- 
tion in  which  the  shadow  moves  whilst  the  mirror 
is  being  rotated  that  the  refraction  of  the  eye  is  deter- 
mined. 

The  following  are  the  ]Doints  to  be  noticed  in  retino- 
Bcopy : — 

1.  If  the  shadow  moves  with,  i.e.,  in  the  direction  in 
which  the  face  of  the  mirror  is  rotated,  the  eye  is  myopic 
in  that  meridian  ;  and  if  the  same  result  is  obtained  in 
all  the  meridians,  both  as  regards  the  distinctness  and 
rapidity  of  movement  of  the  shadow,  the  case  is  one  of 
simple  myopia. 

2.  If  the  shadow  moves  against,  i.e.,  opposite  to  the 
direction  in  which  the  face  of  the  mirror  is  rotated,  and 
the  same  result  is  obtained  in  all  the  meridians  as  regards 
the  distinctness  and  rapidity  of  motion  of  the  shadow, 
then  the  eye  is  either  hypermetropic,  emmetropic, 
or  slightly  myopic  less  than  —  ID. 

■  3.  If  there  is  a  difference  in  the  two  opposite  meridians, 
either  as  regards  the  direction  of  the  shadow,  or  of  its 
distinctness  and  rapidity  of  motion,  then  the  eye  is 
astigmatic. 

A  rough  estimate  of  the  extent  of  the  error  of  refrac- 
tion may  be  made  by  noticing  the  brightness  of  the 
illumined  space,  and  the  distinctness  and  rapidity  of 
movement  of  the  shadow. 

If  the  illumination  be  dull,  and  the  movement  of 
the  shadow  small,  there  is  probably  a  high  degree  of 
ametropia. 

If  the  illumination  be  bright,  and  there  be  a  broad 
sbadow  with  rapid  movement,  there  is  probably  a  low 
degree  of  ametropia. 

•  As  a  rule,  the  greater  the  degree  of  ametropia  the  less 
intense  is  the  illumination  of  the  eye. 

Having  noticed  the  direction  in  which  the  shadow  moves, 
the  next  step  is  to  correct  the  defect  with  glasses ;  and  to 
do  this  a  spectacle  fi-ame  is  to  be  fitted  on  the  patient,  and 
glasses  placed  in  succession  in  front  of  the  eye,  and  their 
neutralizing  efi'ects  noted. 
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Suppose  the  shadow  is  found  to  move  with  the  mirror 
we  have  a  myopia  to  con-ect.  First  place  in  the  spec- 
tacle-frame a  —  glass,  say  —  4  D ;  if  the  shadow  moves 
in  the  same  direction,  we  change  the  glass  for  one  of  a 
higher  power,  say  —  6  D,  and  if  we  then  iind  that  the 
shadow  moves  in  the  opposite  direction,  that  is,  against 
the  motion  of  the  mirror,  it  shows  that  the  error  has  been 
over-corrected,  and  the  refraction  made  hypermetropic. 
The  patient  therefore  requires  a  glass  between  —  4  D  and 
—  6  D,  and  intermediate  glasses  may  be  ti'ied  in  succession 
until  one  is  found  which  is  just  short  of  over-correction. 
In  myopia  the  patient  will  require  a  glass  abont  1  D 
stronger  than  the  one  determined  by  retinoscopy. 

J£  the  shadow  is  found  to  move  against  the  miiTor,  a 
trial  is  to  be  made,  as  described  in  the  previous  section, 
but  with  -j-  glasses  placed  in  front  of  the  eye  in  succession 
until  one  is  found  which  just  corrects  the  error.  If  a  too 
strong  +  glass  be  tried  it  will  be  at  once  detected  by 
noticing  that  the  direction  of  the  shadow  is  changed,  and 
that  it  moves  with  the  mirror,  showing  that  the  eye  has 
been  rendered  myopic  ;  lower  power  glasses  must  then  be 
substituted  in  succession  until  the  one  is  found  which  is 
just  short  of  over-correction. 

The  glass  to  be  ordered  for  hypermetropic  eyes  must  be 
2  D  less  than  the  power  estimated  by  retinoscopy  ;  1  D 
has  to  be  deducted  for  the  loss  of  the  accommodation 
produced  by  the  atropine,  which  has  dilated  the  pupil 
and  paralysed  the  accommodation ;  and  1  D  for  the  over- 
estimate which  is  made  by  retinoscopy  of  the  degree  of 
hypermetropia. 

In  paragraph  2,  page  244,  it  was  stated  that  the  shadow 
moving  against  the  mirror  may  indicate  either  hyperme- 
tropia, slight  myopia,  or  emmetrojjia. 

The  following  distinguishing  tests  may  be  aj^plied  : — 

If  with  +11)  placed  in  front  of  the  eye,  the  shadow 
continues  to  move  against  the  mirror,  the  eye  is  hyper- 
metropic. 

If  with  a  -J-1  D  the  direction  of  the  shadow  is  changed, 
and  now  moves  with  the  mirror,  substitute  another  glass 
-f'50  D,  and  if  the  shadow  still  moves  with  the  mirror, 
the  eye  is  myopic. 

If  with  a  +1  D  the  shadow  moves  with  the  mirror, 
substitute  another  glass  +'50  D,  and  if  the  shadow  now 
moves  against  the  mirror,  the  eye  is  emmetropic. 

To  estimate  Astigmatism,  proceed  in  the  same  way 
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as  if  testing  a  case  o£  simple  myopia  or  hypermetropia. 
Determine  the  refraction  of  one  and  then  of  the  other 
meridian  with  spherical  glasses  ;  thus,  take  for  instance 
a  case  of  Hypermetropic  astigmatism. 

Suppose  in  the  vertical  meridian  the  degree  of  hyper- 
metropia =  +  2  D  ;  and  in  the  horizontal  meridian  the 
hypermetropia  =  +  4  D. 

Deduct  1  D  for  the  error  of  retiuoscopy, 

and  1  D  for  the  loss  of  accommodation  from  atro- 
pine ; 

'    And  we  find  the  patient  would  require — 
a  +  2  D  cylinder,  axis  vertical. 

Take  next  a  case  of  Myopic  astigmatism. 

Suppose  in  the  vertical  meridian  the  degree  of  myopia 
=  —  6  D;  and  in  the  horizontal  meridian  the  myopia 
=  —  3  D.  Add  the  —ID  for  the  error  in  retinoscopy  ; 
and  we  find  that  the 

Myopia  =  vertical  merid.  —  7  D. 

horizont.  merid.  —  4  D. 
The  correction  then  would  be  a  glass 

—  4  D  spherical 

—  3D  cylindrical,  axis  horizontal. 

Mixed  Astigmatism  is  the  most  diflScult  error  of 
refraction  to  diagnose  and  estimate.  The  movement  of 
the  shadow  is  different  in  direction  in  each  of  the  two 
principal  meridians  :  thus,  in  the  vertical  meridian  the 
shadow  may  be  with  the  mirror,  showing  myopia :  in 
the  horizontal  meridian  against  the  mirroi-,  indicating 
hypermetropia.  Suppose  then  we  find  by  retinoscopy 
that 

The  vertical  meridian  =  —  2  D, 
The  horizontal  meridian  =  +  3  D. 

According  to  the  rule  already  mentioned  we  add  — 1  D 
to  the  myopia, and  deduct  +  2  D  from  the  hypermetropia; 
and  we  have 

Yertical  mend  -3  p    .  correction  will  be  a 

Horizontal  mend.  +  1  D 

,      —3D  spher. 

°       +  4  D  cylind.  axis  vertical  ; 

^      T   .  •  .1  +  1  D  spher. 

Or,  what  is  the  same,  - — .  ^  '  .  ,      ■  v    •     +  i 
'  —  4  D  cylind.  axis  horizontal. 
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For  an  explauation  of  the  theory  of  retinoscopy,  I 
would  refer  the  reader  to  the  excellent  paper  on  the 
subject  by  Mr.  Charnley,  Eoyal  London  Ophthalmic 
Hospital  Eeports,  vol.  x.  p.  344. 


CHAPTER  VL 

ANOMALIES  OF  EEFEACTION  AND  DISEASES  OF 

ACCOMMODATION. 

ANOMALIES  OF  REFEACTION  AND  DISEASES 
OP  ACCOMMODATION. — The  power  which  the  eye 
possesses  of  bringing  to  a  focus  on  the  retina  rays  of 
difierent  directions,  is  termed  accommodation.  By  this 
power  the  eye  is  able  to  distinguish  clearly  objects  at 
various  distances.  The  fact  that  we  are  unable  to  see 
distinctly  at  the  same  moment  near  and  distant  objects  is 
conclusive  evidence  that  there  must  be  a  focussing  power 
within  the  eye.  Accommodation  is  a  muscular,  although 
an  unconscious,  effort,  and  must  not  be  confounded  with 
refraction,  which  is  a  faculty  possessed  by  all  eyes  of 
bringing  certain  rays  to  a  focus  on  the  retina  luithout 
any  accommodative  effort,  and  is  dependent  on  the 
shape  of  the  globe  and  on  the  media  within  it.  The 
experiments  of  Helmholtz  with  his  ophthalmometer 
proved  conclusively  that  during  accommodation  for  near 
objects,  the  lens,  and  especially  its  anterior  surface,  is 
rendered  more  convex,  and  approaches  the  cornea ;  and 
that  the  pupil  contracts  and  advances  whilst  the  periphery 
of  the  iris  recedes.  The  agent  through  which  the  change 
in  the  lens  is  effected  is  the  ciliary  muscle,  but  the 
mechanism  by  which  this  is  accomplished  has  not  yet  been 
satisfactorily  demonstrated.  The  contraction  of  the  pupil 
during  accommodation  Bonders  considers  as  probably  only 
an  associated  movement.  That  the  iris  has  no  share  in 
the  process  of  accommodation  was  proved  in  a  case  under 
the  care  of  Von  Graefe,*  where  he  removed  the  whole 
of  the  iris,  and  afterwards  ascertained  by  a  careful 
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examination  that  the  eye  still  possessed  a  range  of 
accommodation  which  corresponded  to  the  age  of  the 
patient. 

In  a  normal  eye  distant  objects  are  seen  without  any 
effort  of  the  accommodative  power ;  it  is  only  for  near 
objects  that  there  is  active  accommodation.  This  is  proved 
by  mydriatics— drugs  which  dilate  the  pupil  and  paralyse 
the  accommodation.  If  we  drop  into  the  eye  one  or  two 
drops  of  a  solution  of  atropia3  sulphat.  gr.  4  ad  aqnas  51, 
we  not  only  dilate  the  pupil,  but  in  about  forty  minutes 
we  paralyse  the  accommodative  power,  that  is,  we  relax  it 
to  its  utmost.  We  then  find  that  the  patient  is  unable 
to  define  clearly  near  objects,  but  distant  vision  is  unim- 
paired. 

The  nearest  point  of  distinct  vision  for  small  type  No.  T, 
is  called  the  punctum  proximum  or  near  point,  and  is 
expressed  by  the  letter  p- 

The  furthest  point  of  distinct  vision  for  the  same 
type  is  called  the  punctum  remotum  or  far  point,  and 
is  expressed  by  the  letter  r. 

The  distance  between  the  near  and  the  far  points  is 
termed  the  range  or  the  amplitude  of  accommodation. 

In  the  emrnetropic  eye  of  a  child  the  near  point  lies  at 
from  3|  to  4  inches  from  the  eye,  and  this  recedes  as  age 
advances.  _  The  far  point  lies  at  infinite  distance. 

An  eye  is  said  to  be  normally  constructed  or  emvieirojnc 
when  it  is  able  by  virtue  of  its  own  refractive  power,  and 
without  any  effort  of  the  accommodation,  to  unite  to  a 
focus  on  the  retina  parallel  or  distant  rays. 

There  are  two  ways  in  which  the  refraction  may  differ 
from  that  of  the  emmetropic  eye.  The  axis  of  vision 
may  be  too  long,  so  that  parallel  rays  are  brought  to  a 
focus  in  front,  of  the  retina,  as  in  myopia ;  or  the  axis 
of  vision  may  be  too  short,  as  in  hypermefropia,  where 
parallel  rays  are  united  heliind  the  retina.  We  have  now 
to  consider  in  succession  the  following  conditions  of  the 
eye  and  the  treatment  which  is  suited  to  each  : — 

Myopia,  Astigmatism, 
Hypermefropia,  Presbyopia. 

The  three  first-named  are  anomalies  of  refraction,  as 
the  impairment  of  sight  they  produce  may  be  altogether 
independent  of  any  faulty  state  of  the  accommodation. 
Presbyopia,  however,  must  be  regarded  as  a  normal  state 


MYOPIA. 


occurring  iu  an  emmetropic  eye  as  a  natural  result  of  in- 
creasing years,  and  without  any  necessary  defect  of  its 
power  of  refraction. 

MYOPIA. 

Myopia,  or  Short  Sight,  is  usnally  dependent  on  a 
too  great  length  in  the  antero-posterior  diameter  of  the 
globe,  so  that  the  rays  of  light  coming  from  a  distance  are 
brought  to  a  focus  in  front  of  the  retina,  upon  which  circles 
of  diffusion  are  formed  in  the  place  of  a  clearly  defined 
ima,ge,  and  the  object,  therefore,  appears  confused  and 
indistinct.  Myopia  may,  however,  be  due  to  a  too  great 
refractive  power  in  the  eye,  without  any  abnormal  inci-ease 
in  the  length  of  the  globe,  as  in  those  exceptional  cases 
of  spasm  of  the  ciliary  muscle  in  which  an  undue  rotundity 
is  given  to  the  lens.  Nearly  all  the  cases  of  myopia  are 
dependent  on  the  first-mentioned  cause,  and  the  ex- 
tension of  the  antero-posterior  diameter  of  the  globe  will 
be  found  to  arise  from  a  prolongation  of  the  posterior 
half  of  the  eye.  It  is  seldom  that  there  is  any  change  in 
the  diameter  in  the  anterior  or  corneal  half.  This  in- 
crease in  the  length  of  the  globe  is  usually  accompanied 
by  a  thinning  of  the  sclerotic,  and  a  partial  atrophy  of 
the  choroid,  and  is  recognised  by  the  names  Posterior 
staphyloma,  or  Sclerotico-choroiclitisjoosterior.  It  is  usually 
found  in  all  cases  of  severe  myopia.  Graefe  says  that  it 
is  always  present  when  the  myoioia  exceeds  i,  that  is, 
when  a  stronger  concave  glass  than  one  of  five-inch  nega- 
tive focus  is  required  to  correct  it ;  but  a  posterior  sta- 
phyloma will  be  often  seen  in  myopia  as  low  as  j\  or 
The  staphyloma  may  be  a  uniform  prolongation  of  the 
posterior  coats  of  the  eye,  but  it  is  generally  a  more  or 
less  marked  ovoid  bulging  between  the  yellow  spot  and 
the  outer  margin  of  the  optic  disc.  The  great  length  of 
a  highly  myopic  eye  may  be  usually  seen  by  drawing  the 
outer  canthus  away  from  the  globe  with  one  finger,  whilst 
the  patient  is  made  to  look  as  much  inwards  as  possible 
by  directmg  his  attention  to  an  object  on  the  other  side 
of  his  nose. 

Myopic  patients  can  usually  see  clearly  near  objects, 
but  they  are  unable  to  make  out  those  at  a  distance,  and 
m  endeavounng  to  do  so  they  instinctively  partially  close 
the  eyehds,  to  diminish  the  palpebral  aperture.  In  this 
manner  they  cut  off  many  of  the  peripheral  rays  which 
emanate  from  the  object  they  are  looking  at,  and  by  thus 
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limiting  the  circles  of  diffusion  tliey  obtain  a  more  sharply 
defined  image. 

Myopia  may  be  hereditary,  congenital,  or  acquired.  It 
13  generally  hereditary,  but  not  congenital,  in  tliat  it  does 
not  usually  manifest  itself  until  after  eight  or  nine  years 
of  age.  Myopia  will  be  often  found  to  have  existed  in 
families  for  many  past  generations.  Acquired  myopia  is 
occasionally  seen  in  watchmakers,  steel-plate  engravers, 
and  others,  who  for  many  years  have  been  in  the  habit  of 
applying  their  eyes  for  several  hours  daily  to  fine  wort, 
or  to  literary  pursuits.  Like  all  other  bodily  defects, 
when  once  acquired  it  may  be  transmitted,  and  so  be- 
come hereditary.  No  doubt  to  insui-e  this  result,  it  is 
necessary  that  the  eye  should  have  been  specially  used 
throughout  several  generations.  Myopia  may  be  thus 
regarded  as  one  of  the  evils  of  civilization  and  high  mental 
culture.  The  gi-eat  demands  which  scientific  and  manu- 
facturing i^ursuits  make  on  the  eyes  cause  them  to  gra- 
dually attain  through  successive  ages  an  increased  growth 
and  development.  Up  to  a  certain  point  this  is  produc- 
tive of  improved  vision — of  sight  which  is  good  for  both 
near  and  distant  objects ;  but  beyond  a  fixed  limit  the 
eyes  become  too  large,  and  myopia  is  the  result. 

Ophthalmoscopic  Appearances  of  a  Myopic 
Eye. — By  direct  examination,  that  is,  by  aid  of  the  mirror 
without  the  use  of  the  object  lens,  an  Mive?-<ecZ  image  of  the 
fundus  may  be  seen  at  some  inches  from  the  eye ;  thus, 
if  the  observer  move  his  head  in  one  direction,  the  retinal 
vessels  will  appear  to  travel  in  the  other.  The  reverse  of 
this  occurs  in  the  direct  examination  of  hypermetropic 
eyes,  when  the  parts  of  the  fundus  will  seem  to  move  with 
the  head,  jsroviug  that  the  image  is  erect. 

To  obtain  an  erect  image  of  the  fundus  of  a  myopic 
eye,  a  concave  lens  should  be  placed  behind  the  sight-hole 
of  the  mirror.  The  strength  of  the  concave  lens  through 
which  the  observer  can  see  clearly  the  details  of  the 
fundus  of  the  eye  will  give  an  approximate  measure  of 
the  myopia  of  the  patient ;  thus,  beginning  with  1  D 
concave  lens,  and  trying  in  succession  a  series  of  glasses 
of  higher  powers,  the  lens  which  shows  most  distinctly 
the  retinal  vessels  will  indicate  nearly  the  actual  degree 
of  myopia. 

By  an  indirect  ophthalmoscopic  examination,  that  is, 
by  the  aid  of  both  the  mirror  and  object  lens,  the  optic 
nerve  and  vessels  appear  rather  smaller  than  in  an 
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emmetropic  eye.    In  most  myopic  eyes  evidence  of  a 
posterior  staphyloma  is  seen  in  a  small  white  band  or 
crescent  generally  on  the  apparent  inner  side  of  the  optic 
nerve.    This  is  known  as  the  myopic  arc  or  crescent.  It 
is  caused  by  the  prolongation  backwards  of  the  sclerotic, 
and  consequent  stretching  of  that  portion  of  the  choroid 
which  corresponds  to  the  staphyloma.    This  extension  of 
the  choroid  induces  atrophy  and  thinning  of  its  texture, 
so  as  to  render  ti-ansparent  that  part  of  it  which  is  adja- 
cent to  the  optic  nerve,  and  upon  which  the  greatest  puU 
is  exerted,  and  thus  to  allow  the  white  shining  surface  of 
the  subjacent  sclerotic  to  gleam  through.  Occasionally 
the  choroid  is  completely  detached  around  a  portion  of 
the  margin  of  the  optic  nerve.    The  width  of  the  arc  is 
usually  proportioned  to  the  degree  of  the  myopia,  and  in 
severe  cases  it  will  sometimes  extend  entirely  round  the 
optic  disc,  or  instead  of  a  crescent  there  will  be  a  large 
white  irregular  patch,  over  which  the  retinal  vessels  will 
be  seen  coursing.    (See  Article  Sclerotico-Choroiditis 
PosTERiOK,  page  197.) 

By  Retinoscopy. — The  shadow  moves  ivith  the  mirror. 
(See  page  245.) 

Treatment  of  Myopia. — In  examining  a  myopic  eye 
the  points  to  be  decided  are : — 

1.  The  degree  of  myopia  and  the  range  of  accommoda- 

tion. 

2.  Whether  the  myopia  is  stationary  or  progressive. 

3.  Whether  it  is  simple  or  complicated. 

1.  The  Degree  of  Myopia  and  Range  of  Ac- 
commodation.*—Note  the  farthest  distance  from  the 
eye  at  which  the  patient  can  read  No.  I.  This  is  his  far 
point,  and  represents  approximately  the  degree  of  the 
myopia  :  thus  if  he  can  read  No.  I.  at  eight  inches  he  has 
theoretically  a  myopia  of  4*5  D,  requiring  a  concave  lens  of 
eight  inches  focal  length  for  distant  objects ;  if  at  five 
inches,  a  glass  of  7  D,  or  five  inches  focal  length,  and  so 
on.  In  practice,  however,  it  will  generally  be  found  that 
the  patient  requires  a  glass  of  rather  lower  focal  power 
for  distance. 

Next  determine  the  near  point,  and  this  is  done  by 
ascertaming  how  close  to  the  eye  the  patient  can  read 


»  The  best  types  are  those  prepared  by  Dr.  Snellen,  of  Utrecht. 
They  may  be  obtained  of  Williams  and  Norgate,  Covent  Garden 
London  ' 
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tlie  same  type;  the  space  between  the  near  and  far 
points  will  indicate  the  range  of  the  accommodation.  In 
low  degrees  of  myopia  the  range  of  accommodation  is 
generally  good,  but  less  than  in  emmetropia ;  whilst  in 
the  high  degrees  of  myopia  the  range  is  usually  very 
contracted. 

Having  proceeded  so  far,  find  out  by  trial  with 
successive  glasses  the  weakest  concave  lens  with  which 
the  patient  can  see  No.  XX.  at  twenty  feet.  If  no  glass 
will  bring  his  sight  up  to  this  standard,  his  acuteness  of 
vision  is  impaired,  and  this  defect  is  due  to  some  other 
cause  than  simple  myopia.  (See  Cojiplications  of 
Myopia,  page  254.) 

Each  eye  should  be  tested  separately  by  closing  the 
one  which  is  not  under  examination,  telling  the  patient 
to  place  his  hand  over  it.  In  testing  with  glasses,  each 
lens  should  be  placed  as  close  to  the  eye  as  it  would  be 
worn  in  the  spectacle  frame,  as  its  strength  is  increased 
if  it  be  held  at  a  distance. 

If  there  be  a  great  difference  in  the  degrees  of  myopia 
of  the  eyes,  it  is  often  impossible  to  provide  the  more 
myopic  eye  with  a  glass  which  will  enable  the  patient  to 
use  the  two  eyes  together  with  comfort.  In  such  cases  it 
is  better  either  to  give  spectacles  with  both  glasses  of  the 
same  focal  power  as  that  which  is  suited  to  the  least 
short-sighted  eye ;  or  to  give  to  the  moi-e  myopic  eye  only 
a  slightly  stronger  glass  than  that  required  for  the 
better  eye.  In  the  low  degrees  of  myopia  each  eye  may 
be  furnished  with  the  glass  which  neutralizes  its  myopia. 

If  there  be  an  insufficiency  of  the  internal  recti 
muscles,  so  that  the  patient  is  unable  to  converge  both 
his  eyes  on  a  near  object,  and  this  defect  is  not  corrected 
by  the  use  of  concave  spherical  glasses,  and  the  patient 
complains  of  discomfort  or  pain,  much  benefit  will  often 
be  found  from  adding  a  prism  to  the  lens  with  its  base 
inwards.  A  prism  of  1°,  2°,  3°,  or  4°  may  be  given  to 
the  more  defective  eye,  and  if  necessary  a  prism  of  a 
lower  power  to  the  better  eye.  In  cases  where  the 
insufficiency  is  so  marked  as  to  cause  a  divergent  squint, 
the  external  rectus  of  one  or  both  eyes  may  be  divided. 
The  external  muscle  of  the  most  defective  eye  should  be 
first  divided,  and  if  after  an  interval  of  a  few  days  it  is 
found  that  the  effect  has  not  been  sufiicient,  a  similar 
tenotomy  should  be  performed  on  the  other  eye.  Great 
judgment  must  be  exercised  before  dividing  the  external 
rectus  of  even  one  eye  in  cases  of  myopia  where  the 


MYOPIA. 


253 


insufficiency  of  the  internal  recti  is  not  very  pronoiinced, 
as  I  have  frequently  seen  the  most  troublesome  diplopia 
follow  the  division  of  only  the  one  external  rectus 
muscle. 

General  Rules  for  the  Selection  of  Glasses.— 

When  the  myopia  is  below  2  D  or  tV,  no  spectacles 
should  be  worn,  but  the  patient  should  be  furnished 
with  glasses  in  a  folding  frame,  which  he  can  apply  to 
his  eyes  when  looking  at  objects  beyond  his  range  of 
vision. 

In  myopia  from  about  2  D  or  to  3  D  or  j\,  one  pair 
of  spectacles  wliich  will  enable  the  patient  to  read  JSTo. 
XX.  at  20  feet  will  usually  be  sufficient.  If  reading 
glasses  are  requii-ed,  and  the  accommodation  is  good, 
the  patient  may  use  the  same  glasses  as  for  distance. 
If,  however,  the  accommodative  power  is  impaired,  the 
reading  glasses  must  be  of  a  lower  power. 

In  myopia  from  about  .3  D  or  -jV  to  5  D  or  i,  it  will  be 
well  to  give  the  patient  spectacles  with  weak  lenses  for 
reading,  and  stronger  concaves  for  wearing  in  the  streets 
or  when  looking  at  things  at  a  distance. 

In  high  degrees  of  myopia,  as  from  6  D  or  ^  upwards, 
the  patient  should  not,  as  a  rule,  be  allowed  to  wear  con- 
stantly glasses  which  completely  neutralize  the  myopia, 
as  they  will  often  fatigue  the  eye,  and  produce  too  much 
dazzling.  He  should  be  ordered,  for  constant  use,  the 
concaves  which  suit  him  best  for  reading  and  enable  him 
to  see  well  eight  or  ten  feet  in  front  of  him,  and  in 
addition  he  should  be  given  a  pair  of  glasses  in  folding 
frames  of  a  focus  which  will  represent  the  difference 
between  those  he  requires  for  reading  and  distance, 
ihese  he  may  hold  m  front  of  his  spectacles  when  looking 
at  objects  beyond  the  power  of  the  glasses  he  has  on  • 
thus,  a  patient  who  requires  _  9  D  or  -  i  for  distance, 
~  t"T^°^  "  I'^^admg,  may  be  ordered  spectacles 

with  -3  D  or  -  ^\  for  constant  wear,  and  a  double  eye- 
glass with  -  6  D  or  -  1  for  occasional  use  in  front  of  hig 
spectacles ;  because  -3D  with  -6D=-9D  If 
the  glasses  dazzle,  or  if  the  eyes  are  irritable,  much 'com 
tort  may  be  often  gained  by  ordering  the  lenses  to  be 
tinted  with  cobalt  blue  ;  and  this  is  especially  beneficial 
li  the  eyes  have  to  be  much  used  with  artificial  liaht 

in  cases  of  extreme  myopia,  as  from  18  D  or  i  to 
•  7-      J  D.or  i,  I  have  occasionally  found  the 

sight  tor  distant  objects  greatly  improved  by  a  Steinheil's 
cone. 
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2.  Whether  the  Myopia  is  Stationary  or  Pro- 
gressive.— In  most  youug  people  the  myopia  is  pro- 
gressive ;  it  is  therefore  of  the  utmost  importance  that 
the  rules  which  are  given  under  the  heading  of  General 
DiEECTioNS  should  be  strictly  followed,  in  order  to  retard, 
if  possible,  its  increase  and  render  it  stationary. 

In  stationary  myopia  of  a  low  degree,  the  sight  may 
steadily  improve  as  age  advances,  and  ultimately  the 
patient  may  be  able  to  discard  the  use  of  glasses,  but 
this  is  rather  exceptional.  In  myopia  of  a  high  degree 
there  is  always  a  strong  tendency  to  increase.  If  the 
progress  is  rapid,  it  is  usually  accompanied  with 
symptoms  of  irritation,  which  require  careful  manage- 
ment. The  patient  complains  of  muscas,  flashes  of  light 
and  globes  of  fire ;  the  eyes  will  flush  easily  when  read- 
ing, or  often  without  an  apparent  cause,  and  they  look 
red  and  irritable.  With  such  symptoms  the  use  of 
glasses  should  be  for  a  time  abandoned,  or  only  those  of 
a  low  power  allowed,  sufficient  to  enable  the  patient  to 
perform  the  duties  absolutely  required  of  him.  A  leech 
to  each  temple,  repeated  every  two  or  three  days  for  a 
few  times,  will  sometimes  give  great  relief.  A  small 
blister  of  the  size  of  a  shilling  may  also  be  applied  be- 
hind the  ears,  and  repeated  from  time  to  time,  so  as  to 
keep  up  a  little  counter-irritation  ;  or  some  stimulating 
liniment  may  be  used  for  a  similar  purpose.  The  eyes 
may  be  frequently  bathed  with  a  cold  lotion  (F.  43,  51), 
which  may  be  applied  over  the  closed  lids  with  a  fold  of 
linen  when  the  patient  is  lying  down.  The  most  impor- 
tant treatment,  hov/ever,  consists  in  rest  to  the  eyes,  by 
abstaining  from  all  work,  and  especially  that  which  in- 
duces a  stooping  position  of  the  head. 

3.  Whether  the  Myopia  is  Simple  or  Com- 
plicated.— If  suitable  concave  glasses  fail  to  make  the 
patient  read  No.  XX.,  Snellen,  at  20  feet,  there  is  super- 
added to  the  myopia  some  other  defect  to  account  for  his 
impairment  of  vision.  Myopia  may  be  complicated — 
1,  with  amblyopia  or  weak  sight,  due  to  defective  sensibi- 
lity of  the  retina ;  2,  with  astigmatism :  3,  with  an  in- 
creasing posterior  staphyloma  and  atrophy  of  the  choroid ; 
4,  with  deficiency  of  power  of  the  internal  recti  muscles 
(muscular  asthenopia) ;  5,  with  opacities  of  the  cornea ; 
6,  with  opacities  of  the  vitreous ;  7,  with  choroidal  or 
retinal  hasmorrhage  ;  8,  with  partial  detachment  of  the 
retina.    For  the  treatment  of>all  these  complications  the 
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reader  is  referred  to  the  different  sections  under  which 
they  -will  be  found  in  the  index. 

General  Directions  for  Myopic  Patients.— Avoid 
all  stooping  positions  of  the  hecad,as  thsy  tend  to  cause  con- 
gestion of  the  eyes.  In  reading,  sit  with  the  head  thrown 
back,  and  bring  the  book  to  the  eyes  instead  of  taking  the 
eyes  to  the  book.  Never,  if  it  cau  be  avoided,  read  books 
printed  in  narrow  double  columns ;  the  having  to  relax 
frequently  the  accommodation,  as  the  eye  travels  from 
one  short  line  to  the  next,  tends  to  induce  fatigue.  Never 
read  in  a  moving  carriage  ;  the  repeated  jolts  displace  the 
words  on  which  the  eye  is  fixed,  and  tire  the  eye  by 
requiring  it  to  keep  readjusting  itself.  If  the  eyes  grow 
fagged  whilst  reading,  rest  awhile,  and  do  not  resume 
work  until  they  are  refreshed.  Avoid  working  by  an 
artificial  light,  and  especially  gas  which  flickers.  The 
best  lights  are  wax  candles  provided  with  shades  which 
throw  their  light  on  the  object  to  be  seen,  and  leave 
the  rest  of  the  room  in  comparative  darkness,  into 
which  the  eye  can  roam  when  feeling  fatigued.  When 
the  eyes  are  tired,  or  hot  and  irritable,  the  best  applica- 
tion is  cold  water,  with  which  the  eyes,  the  lids  being 
closed,  may  be  bathed ;  or  a  gentle  stream  of  cold  water 
may  be  carried  against  the  closed  lids  by  means  of  the 
siphon  eye-douche. 

HYPEE.METROPIA  is  the  reverse  of  myopia;  for 
whereas  in  myopia  the  optic  axis  was  too  long,  and 
parallel  rays,  or  those  emanating  from  distant  objects, 
were  brought  to  a  focus  in  front  of  the  retina,  in 
hypermetropia  the  antero-pasterior  diameter  is  too  short, 
and  the  focal  point  of  parallel  rays  is  heUnd  the  retina. 
The  result  of  this  defect  is  that  only  convergent  raya 
can  be  brought  to  a  focus  on  the  retina.  The  hyper- 
metropic eye  is  consequently  unable  to  receive  correct 
impressions  of  things  at  a  distance  when  in  a  state  of 
repose— that  is,  with  its  accommodation  relaxed— but  it 
has  to  bring  into  action  its  focussing  power,  in  order 
to  converge  sufficiently  the  parallel  rays.  The  strain  on 
the  accommodation  is  therefore  in  proportion  to  the  near- 
ncss  of  the  object. 

Adopting  Donders's  classification,  hypermetropia  may 
be  divided  mioacquirecl  and  original.  The  aeqmredis  oc- 
casionally met  with  in  old  people,  generally  above  sixty  or 
seventy  years  of  age,  when  it  is  associated  with  presbyopia, 
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Hypermetropia  may  thus  be  often  found  in  an  originally 
emmetropic  eye.  The  patient  not  only  requires  convex 
glasses  for  reading  and  looking  at  near  objects,  but  the 
refractive  power  of  the  eye  has  become  so  reduced  that 
he  also  needs  convex  glasses  for  distance.  Another  form 
of  acquired  hypermetropia  is  found  in  cases  of  what 
Bonders  calls  "  aphakia,"  or  absence  of  the  lens  from  the 
eye.  This  may  occur  from  extraction  of  the  lens  for 
cataract,  or  from  a  dislocation  of  the  lens  out  of  the 
field  of  vision  from  an  accident.  In  both  of  these  cases 
convex  glasses  are  required  for  distance. . 

Original  Hypermetropia  may  be  said  to  exist  in  two 
states,  the  manifest  and  the  latent. 

The  manifest  is  that  degree  of  hypermetropia  which 
the  patient  exhibits  before  the  accommodation  has  been 
paralysed  with  atropine. 

The  latent  is  the  amount  of  hypermetropia  which  is 
found  after  the  accommodation  has  been  paralysed  with 
atropine,  and  which  was  not  manifest  so  long  as  the 
patient  exerted  his  focussing  power  in  looking  at  distant 
objects. 

Bonders  farther  divides  hypermetropia  into  absolute, 
relative,  and  facultative.       '  ~^ 

Absolute  is  when  the  eye  can  neither  read  fine  print, 
nor  tell  clearly  distant  objects.  With  the  strongest  con- 
vergence of  the  eyes  the  patient  cannot  accommodate  for 
parallel  rays.  This  form  is  seldom  met  with  in  the  young, 
as  with  them  there  is  nearly  always  a  certain  amount  of 
accommodative  power,  which  enables  them  to  overcome  a 
portion  of  the  hypermetropia. 

Relative  Hypermetropia  is  when,  in  order  to  see 
clearly  a  near  object,  say  at  a  distance  of  sixteen  inches,  the 
eyes  are  obliged  to  converge  as  if  looking  at  one  at  twelve 
inches.  The  patient  can  only  accommodate  for  the  real 
point,  by  converging  the  visual  lines  to  another  point 
nearer  to  the  eyes ;  in  fact,  by  giving  to  them  a  periodic 
convergent  squint. 

Facultative  Hypermetropia  is  when  the  patient  can 
see  clearly  distant  objects,  either  with  or  witliout  convex 
glasses,  and  he  can  also,  with  an  efi'ort  which  is  almost 
unperceived,  read  and  write  well,  but  the  eyes  are  specially 
liable  to  sufiier  from  asthenopia  when  called  upon  to  per- 
form much  continuous  close  work.  Such  eyes  also  soon 
become  presbyopic. 

Donders  has  shown  that  from  50  to  55  years  of  age  the 
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emmetropic  eye  becomes  hypermetropic ;  the  hyperme- 
tropic eye  more  hyioermetropic  ;  and  the  myopic  eye  less 
myopic  or  emmetropic,  or  even  hypermetropic  according 
to  its  degree  of  myopia.* 

Treatment  of  Hypermetropia. — Find  out  the 
degree  of  hypermetropia,  and  then  furnish  the  patient 
■with  such  glasses  as  will  best  remedy  this  defect. 

To  Ascertain  the  Degree  of  Hypermetropia. — 
First  direct  the  patient  to  look  at  No.  XX.  at  20  feet 
distance,  and  find  out  the  strongest  convex  glass  with  which, 
he  can  clearly  make  out  that  type.  The  strength  of  the 
lens  will  indicate  the  degree  of  manifest  hyperme- 
tropia :  thus,  if  a  2  D  or  18-inch  focus  convex  glass  be 
required,  the  patient  is  said  to  have  a  manifest  hyperme- 
trojjia  of  2  D  or  rs-  He  should  then  be  directed  to  read 
No.  I.  with  this  glass,  and  if  he  can  do  so  with  facility  he 
may  be  allowed  a  pair  of  spectacles  with  lenses  of  the  same 
focus  for  constant  use  ;  but  if  he  should  be  imable  to  see 
the  type  or  only  to  make  it  out  with  difBculty,  stronger 
glasses  should  be  tried  in  succession  until  the  eyes  are 
suited.  The  spectacles  which  are  thus  furnished  to  the 
patient  will  probably,  however,  only  suffice  him  for  a 
time,  as  they  do  not  neutralize  his  latent  hypermetropia, 
and  this  will  gradually  become  manifest  as  the  patient, 
by  the  aid  of  his  glasses,  ceases  to  strain  his  accommoda- 
tion for  distance.  After  a  time  he  will  probably  there- 
fore require  stronger  glasses.  In  low  degrees  of  hyper- 
metropia, for  practical  purposes  this  examination  may 
be  sufficient,  and  suitable  glasses  may  be  thus  given  to 
the  patient ;  but  in  all  severe  cases  the  amount  of  latent 
hypermetropia  should  also  be  ascertained.  To  do  this, 
the  accommodation  of  the  eye  should  be  first  paralysed 
by  drojDping  into  it  a  few  drops  of  a  solution  of  atropine, 
gr._  4  ad  aquEe  5  1 ;  and  when  the  full  effect  has  been 
gained,  try  what  convex  glass  will  enable  the  patient  to  see 
No.  XX.  at  20  feet.  Now,  an  ordinary  emmetropic  eye  thus 
treated  would  be  able  to  read,  nnaided  by  glasses,  No.  XX. 
at  20  feet,  for  without  any  effort  of  accommodation  it  can 
unite  parallel  rays  on  the  retina;  but  the  hypermetropic 
eye  will  need  a  convex  lens,  and  one  of  a  greater  power  than 
that  which  was  called  for  before  the  instillation  of  the  atro- 
pine.   The  focal  power  of  the  lens  now  required  will  give 


•  Zehender's  Moiiatsbl.  xiii.  p.  474. 
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the  degree  of  latent  hypermetropia.  As  a  rule  the  patient 
cannot  wear  constantly  glasses  of  the  strength  necessary 
to  neutralize  the  latent  hypermetropia,  as,  from  having 
been  long  accustomed  to  use  unconsciously  his  accommcT- 
dation  for  distance,  he  is  unable  to  completely  relax  it, 
and  strong  convex  glasses  would  confuse  and  fatigue  the 
eye.  He  should  therefore  first  be  ordered  weaker  glasses, 
and  these  may  be  changed  from  time  to  time  for  stronger 
ones,  as  may  be  necessaiy. 

Peculiarities  of  the  Hjrpermetropie  Eye.— It  is 
smaller  in  all  its  dimensions  than  the  emmetropic  eye,  but 
especially  in  the  antero-posterior  diameter,  so  that'  the 
globe  has  a  flattened  appearance.  This  can  be  distinctly 
seen  if  the  patient  is  directed  to  look  as  far  inwards  as 
possible  whilst  the  outer  canthus  is  drawn  outwards 
with  one  finger.  It  will  then  be  noticed  that  the  curve 
of  the  eye  over  which  the  external  rectus  curls  to  its 
insertion  is  short  and  abrupt,  and  that  the  globe  looks 
flat  and  small  for  the  orbit.  Bonders  says:  "The 
hypermetropic  eye  is  in  general  an  imperfectly  developed 
eye.  If  the  dimensions  of  all  the  axes  are  less,  the 
expansion  of  the  retina  also  is  less,  to  which,  moreover 
a  slighter  optic  nerve  and  a  less  number  of  its  fibres 
correspond."  * 

Ophthalmosopic  Appearances  of  a  Hypermetro- 
pic Eye. — By  direct  examination,  that  is,  by  the  aid  of  the 
mirror  without  the  use  of  the  object  lens,  an  erect  image 
of  the  fundus  can  be  seen  at  several  inches  from  the  eye, 
and  on  the  observer  moving  his  head  the  retinal  vessels 
will  be  seen  to  travel  in  the  same  direction.  The  highest 
convex  glass  placed  behind  the  sight-hole  of  the  mirror 
through  which  an  erect  image  of  the  fundus  can  be  seen 
will  give  an  approximate  estimate  of  the  degree  of  hyper- 
metropia. 

By  an  indirect  examination,  that  is,  by  the  aid  of  both 
tbe  mirror  and  object-glass,  the  optic  nerve  and  vessels 
appear  larger  than  in  the  normal  or  emmetropic  eye. 

_By  Retinoscopy  the  shadow  moves  against  the 
mirror.    (See  page  244.) 

Hypermetropia  is  very  hereditary  ;  many  members  of 
a  family,  of  which  one  or  both  the  parents  are  hyperme- 


*  Bonders,  On  the  Accommodation  and  Refraction  of  the  Eve, 
p.  245. 
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tropic,  are  frequently  found  also  to  suffer  from  this  defect 
of  the  eyes. 

Results  of  Hypermetropia.— It  is  the  most  fre- 
quent cause  of  convergent  strabismus,  and  of  asthenopia 
or  weak  sight, 

PEESBYOPIA. 

PRESBYOPIA,  OR  LONG  SIGHT,  is  one  of  the  first  of 
the  legion  of  troubles  which  advancing  years  bring  upon 
all  of  us.  In  true  presbyopia  the  near  point  is  removed 
from  the  eye,  but  distant  vision  is  unimpaired.  The  first 
intimation  the  patient  has  of  commencing  presbyopia  is 
that  the  type  which  he  could  once  see  clearly  at  from 
eight  to  twelve  inches,  is  now  indistinct,  and  in  order  to 
read  it,  he  is  obliged  to  hold  the  book  at  a  greater  distance. 
As  presbyopia  advances,  the  failure  of  sight  for  near 
objects  increases,  and  this  is  especially  noticeable  in  the 
evening,  when  the  patient  seeks  a  strong  light  to  work  by, 
because  with  it  the  pupil  contracts  and  the  circles  of  diff'u- 
sion  are  rendered  smaller. 

Presbyopia  is  caused  by  a  diminished  power  of  accom- 
modation, and  probably  also  by  senile  changes  in  the 
.structure  of  the  lens.    It  creeps  on  imperceptibly,  the 
near  point  being  gradually  removed  further  from  the 
eye  as  age  advances,  until  the  patient  is  unable  to  discern 
any  small  objects  without  the  aid  of  convex  glasses. 
Bonders  says  :  "  The  term  presbyopia  is,  therefore,  to  be 
•restricted  to  the  condition  in  which,  as  the  result  of  the 
-increase  of  years,  the  range  of  accommodation  is  dimi- 
nished, and  the  vision  of  near  objects  is  interfered  with." 
"  It  is,"  he  remarks,  "  no  more  an  anomaly  than  are  grey 
hairs  or  wrinkling  of  the  skin."* 

Bonders  also  states  that  in  the  emmetropic  eye  the  near 
point  begins  to  recede  as  early  as  10  years  of  age,  and 
from  that  time  the  recession  continues,  until  at  the  ao-e  of 
from  40  to  45  it  lies  at  about  eight  inches  from°the 
eye,  when  the  patient  begins  to  experience  inconvenience 
in  reading,  and  may  be  considered  as  presbyopic.  The 
presbyopia  continues  to  increase  with  advancing  years 

From  50  to  55  years  of  age,  the  fur  point  beo-ins 'to 
recede,  and  the  eye  becomes  also  slightly  hypermetropic 


*^  bonders,  On  the  Accommodation  and  Refraction  of  the  Eye, 
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and  the  sight  for  distance  is  improved  by  low  power  con- 
vex glasses.  This  hypermetropia  increases  with  age  ;  and 
at  from  70  to  80  years  of  age  the  patient  will  require  a 
glass  of  from  1  D  or  to  2  D  or  -^-g  to  enable  him  to  see 
clearly  distant  objects. 

Treatment  of  Presbyopia. — It  is  a  question  often 
asked,  When  ought  convex  glasses  first  to  be  used  P  Bon- 
ders says  :  "  So  soon  as,  by  dimintition  of  accommodation, 
in  ordinary  work,  the  required  accuracy  cf  vision  begins  to 
fail,  there  is  need  of  convex  glasses.  The  test  is,  that 
with  weak  glasses  of  from  0"5  D  or  rx  to  1  D  or  ^  at  the 
same  distance  as  without  glasses,  the  accuracy  of  vision 
is  manifestly  improved,"*  It  is  an  error  to  suppose  that 
presbyopic  patients  should  postpone  the  use  of  glasses 
for  as  long  a  period  as  possible.  By  so  doing  they  subject 
themselves  to  an  amount  of  discomfort  which  could  be 
avoided,  and  without  any  advantage  to  compensate  for 
the  sense  of  fatigue,  heat,  and  occasional  redness  of  the 
eyes  which  an  overstrained  effort  of  the  accommodation 
induces. 

In  selecting  glasses  for  a  presbyopic  patient,  those 
should  be  chosen  which  enable  him  to  read  with  ease 
No.  I.  at  about  ten  or  twelve  inches  from  the  eye.  If 
stronger  glasses  are  given,  they  are  apt  to  induce  fatigue. 
When  convex  glasses  are  first  called  for,  it  will  generally 
only  be  necessary  to  wear  them  in  the  evening,  as  by  day 
the  patient  will  be  able  to  perform  all  his  duties  vnthout 
their  aid.  But  soon  he  will  take  to  his  glasses  by  day, 
and  then  a  pair  of  stronger  ones  will  be  required  for 
evening  use.  Whenever,  therefore,  the  patient  has  to  in- 
crease the  power  of  his  glasses,  he  should  take  his  evening 
pair  into  day  use,  and  obtain  stronger  ones  for  his 
evening's  work. 

The  following  is  an  approximation  of  the  glasses 
required  at  the  various  ages  after  forty.  Every  patient 
should  be  carefully  examined  before  the  glasses  are 
ordered,  as  age  alone  will  not  indicate  the  glasses  re- 
quired : — 


*  Donder.';,  On  the  Accommodatiou  and  Eefracliou  of  tlie  Eye, 
p.  2t7. 
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Numbers  in 
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ASTIGMATISM. 

ASTIGMATISM.— "Ametropia,"  says  Donders,  "  com- 
prising the  lesions  of  refraction,  is  resolved  into  two 
opposite  conditions  :  myopia  and  hypermetropia.  Every 
lesion  of  refraction  belongs  to  one  of  these  two.  Some- 
times, however,  it  happens  that  in  the  several  meridians 
of  the  same  eye  the  refraction  is  very  different.  In  one 
meridian  the  same  eye  may  be  emmetropic,  in  the  other, 
ametropic ;  in  the  several  meridians  a  difference  in  the 
degree  and  even  in  the  form  of  ametropia  may  occur."  * 
This  defect,  dependent  on  a  want  of  symmetry  of  the 
meridians  of  the  eye,  has  been  termed  astigmatism.  The 
explanation  of  this  anomaly  is  the  following  : — The  cornea 
in  a  normal  eye  is  a  segment  of  an  ellipsoid,  and  as  its 
horizontal  and  vertical  axes  are  of  different  lengths,  it 
follows  that  its  curvatures  in  these  directions  must  also 
differ ;  and  that  vertical  and  horizontal  rays  falling  upon 
such  a  surface  must  be  unevenly  refracted,  and  therefore 
unite  into  two  separate  foci.  As  a  rule  the  vertical 
meridian  has  a  shorter  focal  distance  than  the  horizontal. 
Hence  it  is  that  in  most  eyes  vertical  and  horizontal  lines 
are  not  seen  with  equal  clearness  from  the  same  point 
and  at  the  same  time. 

So  far,  astigmatism  may  be  considered  a  natural  defect 
due  to  a  difference  of  tire  vertical  and  horizontal  curva- 


*  Bonders,  On  the  Accommodation  and  Eefraction  of  the  Eye, 
p.  4-19. 
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tuves  of  the  cornea,  and  which  in  a  minor  degree  is  com- 
mon to  all  eyes.  It  is  only  when  there  is  a  marked 
asymmetry  between  the  meridians  of  the  cornea  that 
It  attracts  notice,  and  calls  for  the  aid  of  cylindrical 
glasses. 

There  are  two  distinct  forms  of  astigmatism  :  the  Irre- 
gulnr  and  the  regular. 

IRBEaTTLAR  ASTIGMATISM.-Donders  divides  this 
lorm  into  normal  and  abnormal. 

a.  Normal  Irregular  Astigmatism  is  dne  to  a 
peculiarity  in  the  structure  of  the  lens.  The  principal 
phenomenon,  he  says,  a,ttending  this  irregularity' is 
monocular  polyopia.  This  multiplication  of  the  object  is 
to  be  explained  by  there  being  from  some  cause  an  aber- 
ration of  the  rays  as  they  pass  through  tbe  different 
sectors  of  the  lens,  and  consequently  "an  imperfect 
coincidence,  even  after  accommodation,  of  the  images  of 
the  different  sectors."* 

/3.  Abnormal  Irregular  Astigmatism  mav  arise 
Irom  some  defect  of  either  the  cornea  or  lens. 

From  the  Cornea.— We  have  examples  of  this  form 
ot^  irregular  astigmatism  in  conical  cornea  ;  occasionally 
after  the  extraction  of  cataract,  and  after  corneal  ulcera- 
tions. 

From  the  Lens.— Irregular  astigmatism  may  be 
caused  either  by  a  change  in  the  structure  of  the  lens  as 
IS  sometimes  seen  in  the  early  formation  of  cataract ;  or 
by  its  displacement,  as  in  cases  of  partial  dislocation  of 
the  lens  into  the  anterior  chamber,  or  vitreous. 

REGULAR  ASTIGMATISM  is  due  to  a  difference  in 
the  focal  lengths  of  the  meridians  of  the  eye,  and  is  to  be 
corrected  by  proper  cylindrical  glasses.  It  is  with  this 
lorm  that  wo  have  now  to  deal. 

^liegular  astigmatism  may  be  acquired  and  congenital.. 
-The  acquired  may  be  produced  by  perforating  wounds 
the  eye,  and  especially  those  which  are  near  the  margin 
of  the  cornea  ;  thus,  it  is  occasionally  met  with  after  the 
operations  of  iridectomy  and  extraction  of  cataract. 
Ulcerations  of  the  cornea  usually  give  rise  to  irregular 
astigmatism  ;  a  case,  however,  is  'related  by-  Doiiders 
m  which,  after  a  perforating  nicer  of  the  coniea,  the 


i*rDonders,  On  the  Accommodation  and  .Effraction  of  the  Eve, 
p.  548.  •  ' 
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astigmatism  was  sufficiently  regular  to  be  correctetl  by  a 
cylindrical  glass. 
Eegxilar  Astigmatism  may  be  divided  into—  _  _ 

1 .  Simple  Astigmatism,  that  is,  when  one  meridian 
is  emmetropic,  and  the  other  either  hypermetropic  or 
myopic.  .  . 

2.  Compound  Astigmatism,  when  both  meridians 
are  either  myopic,  or  hypermetropic  ;  but  the  defect  in 
one  meridian  is  greater  than  in  that  of  the  other  :  thus,  if 
the  case  is  one  of  compound  myopic  astigmatism,  in  the 
horizontal  meridian  the  myopia  may  be  2  D  or  ys,  whilst 
in  the  vertical  it  may  be  3  D  or  y\. 

3.  Mixed  Astigmatism,  that  is,  where  there  is 
hypermetropia  in  one  meridian  and  myopia  in  the  other. 
Such  cases  are  comparatively  rare. 

To  Ascertain  the  Presence  of  Astigmatism. — 
First  test  the  patient's  eyes  with  spherical  glasses,  and 
determine  whether  they  arc  myopic  or  hypermetropic,  and 
if  either,  what  glasses  most  nearly  neutralize  his  defect 
of  sight.    Having,  however,  failed  to  restore  by  glasses 
his  acuteness  of  vision,  the  question  is  whether  his  im- 
pairment of  sight  is  due  to  astigmatism  or  to  other  causes. 
To  find  this  out,  place  at  one  end  of  the  room  a  set  of 
thick  vertical  and  horizontal  lines,  and  let  the  patient 
walk  towards  them,  and  stop  the  moment  either  of  them 
becomes  distinct.    If  he  can  at  a  certain  point  see  clearly 
one  set  of  lines,  whilst  the  others  are  cloudy  and  blurred, - 
he  is  astigmatic.    A  similar  conclusion  may  be  drawn  if. 
tiie  patient  be  made  to  look  at  a  point  of  light  through 
a  perforation  in  a  metal  screen  at  a  distance  of  15  feet, 
when,  owing  to  the  astigmatic  eye  being  unable  to  unite 
accurately  to  a  focus  vertical  and  horizontal  rays,  the 
point  will  appear  drawn  out  to  a  vertical  or  horizontal 
line,  according  to  whether  the  eye  focuses  correctly  the 
horizontal  or  vertical  rays. 

The  patient  should  now  be  directed  to  look  through  a 
slit  about  t\  of  an  inch  wide  in  a  disc  of  metal,  which 
is  to  be  slowly  rotated  in  front  of  the  eye,  so  as  to  bring 
the  slit  opposite  each  of  the  different  meridians  in  suc- 
cession. If  in  a  certain  position  of  the  slit  he  is  able  to 
make  out  No.  XX.  at  20  feet,  the  case  is  one  of  simple 
astigmatism.  ■  The  eye  is  emmetropic  in  one  meridian,  and 
myopic  or  hypermetropic  in  the  other. 

The  patient  may  then  be  tried  with  a  wea.k  cylindrical 
convex  or  concave  lens,  which  he  must  rotate  in  front  of 
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the  eye,  until  he  phces  the  axis  in  that  direction  which 
gives  him  the  most  correct  vision.  Should  the  glass  first 
tried  not  quite  answer,  others  of  a  sUghtly  higher  or 
ower  focal  power  may  be  held  up  in  turn,  until  the  eye 
IS  suited  Spectacles  with  similar  cylindrical  glasses 
may  be  then  given  to  the  patient;  but  in  ordering  them 
the  instructions  given  at  page  269  should  be  followed. 

Fig.  63. 
•lO°veitlcal.+Jo« 


Another  very  efficient  mode  of  determining  the  presence 
and  degree  of  astigmatism  is  that  suggested  by  Snellen 
by  means  of  the  half  circle  of  radiating  lines  (Fig  63) 
which  IS  a  reduced  copy  of  the  figure  drawn  in  the  last 
edition  of  his  test  types.  He  marked  those  lines  which 
deviated  from  the  vertical  line  with  from  10'"  to  90° 
Ihose  to  the  right  of  the  observer  with  +  ;  those  to  the 
left  with  — . 

With  the  second  eye  covered,  the  patient  is  told  to  look 
at  the  half  circle  of  lines  placed  at  the  end  of  the  room, 
and  to  approach  it  until  one  at  least  of  the  lines  can  be 
strongly  seen.  The  direction  of  this  line  gives  the  meri- 
dian ot  greatest  refraction,  which  in  regular  astigmatism 
is  vertical  to  the  meridian  of  lowest  refraction.  A  suc- 
cession of  convex  or  concave  spherical  glasses  are  next  to 
be  placed  m  front  of  the  eye,  until  the  highest  convex  or 
lowest  concave  lens  is  found  through  which  the  indistinct 
lines  are  rendered  clear.  The  lens  which  thus  corrects 
the  myopia  or  hypermetropia  in  the  faulty  meridian  will 
indicate  the  strength  of  the  cyHndrical  glass  required, 
the  axis  of  which  will  correspond,  if  it  be  a  convex  cylm- 
dncal,  with  the  meridian  of  highest  refraction,  whilst  if 
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cukr    ir^^^  cylindrical,  it  should  be  placed  perpendi- 

If  the  astigmatism  be  associated  with  myopia  or  hyper- 
metTOpia,it  is  necessary  to  correct  the  anomaly  of  refrac- 
W         ^'^soi'ting  to  the  test  of  Snellen's  half  circle  of 

In  testing  for  astigmatism,  it  is  essential  that  the 

HdswdUpei  ^'^^  ^""^  ^''P  'y'- 

Mr.  Tweedy  has  kindly  given  me  the  following  accouat 
ot.his  optometer  which  is  an  extremely  useful  instrument 
for  measuring  astigmatism  :— 

The  optometer,  Fig.  54,  consists  essentially  of  a  yer- 
FiG.  54. 


tical  plate  carrying  the  figure  of  1  rl.-nWT?-  kkn  i  -i 
with  fine  radiatbglines  at  angt  of  iso^Z^jf/  J^^J^'^ 
The  plate  slides  on  a  horizonhl  b.;  f  ^^th  each  other, 
length,  which  is  divirlpri      +T  fourteen  inches  in 

an^tenths,  and  t  olH^^^^aVlSSrof  ^  •'"'f  '"'^^^ 
to  the  clip  is  it^TZ^S^!^^^:':^ 
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corresponaing  with  those  on  the  dial.  The  radiating 
lines  on  the  dial  are  shown  not  only  by  the  Roman 


Fic.  00. 


numerals  T.  to  XIL,  but  by  a  double  set  of  Arabic 
numbers.    The  lower  set  records  the  angles  which  the 
varTous  lines  make  with  the  horizontal,  ^^^ile  he  upper 
set  serves  the  double  purpose  of  indicating  the  lines  at 
right  angles  to  those  opposite  the  lower,  and  of  showmg 
the  position  in  which  the  axis  o  the  eorrectmg  ey  m^^^ 
should  be  placed  at  the  semicircle  on  the  cln^.  ^^^^^h^ 
line  at  right  angles  to  30°   ying  between  X  and  IV.  is 
120°  and  th^s  is  found  to  be  between  1.  and  VIL    As  the 
two  principal  meridians  of  the  eye  in  regu  ar  astigmatism 
are  It  right  angles  with  each  other,  it  iollows  that  ,f  the 
line  30°  lay  in  one  principle  meridian  the  line  iZU  is  m 
the  other  i^rincipal  meridian,  and  so  for  every  other  line. 
To  iSe  tbe  instrument  effectually,  the  following  mstruc- 
tions  must  be  strictly  followed  : —  i      •  j 

T  S  eye  about  to  be  examined  having  been  atroi^ized 
(or 'not,  according  to  requirements),  is  made  artificially 
Syo?ic'pveferably:to  about  M  =  5  D  l^J  -^ans  o  a  con- 
vex  lens  placed  in  the  semicircular  clip.    Ihe  lens  re 
qSred  will  vary  with  the  degree  and  kind  of  ametropia. 
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If  there  be  much  hypermetropia,  from  S  D  to  12  D  should 
i  molf)  'iiT  ^^^ot^r  hand,  there  be  myopia,  only 
ID  to  3D  will  be  needed.  The  opposite  eye  being  excludecl, 
the  patient  should  sit  erect  and  look  through  the  centre 
oi  the  myopizmg  lens  at  the  dial. 

The  dial  being  at  first  placed  beyond  the  point  of 
clistmct  vision  is  gradually  approximated  to  the  eye  until 
at  least  one  ot  the  radiating  lines  is  see,i  clearly  and 

.»dSS^^lS^ 

Zirle^X^^:--^^        .Wd  be  noted  in 

•      clelrnpl^^.';  ^^^^^  .'^ome  into  vie^y  with  equal 

cleamess  at  the  same  maximum  distance,  there  is  no 
mt?mit'd-%^"'  ^f  only  on.  hue  be  clearly  seen  !at  a ' 
maximum  distance,  there  is  astigmatism,  which  may  be 

cW  In'  1^^  P^'""^  f  'i'''^^'  ^^'^^^^  cylindrical  ions 
close  to  the  semicircular  clip  and  at  right  angles  to  this 
line.     The  upper  set  of  Arabic  num'erals  on  the  dial 
indicates  the  astigmatic  line  and  the  place  of  the  cylinder 
asfollovJs?^  examination.  Vhe  deductions  are  - 

(1)  As  already  stated,  if  all  the  lines  become  distinct 
at  the  same  maximum  distance,  there  is  no  astigmatism 
focus  o    ti' T""'""-""      ^^"ce  for  all  the  lines  be  at  the 
the  evP  i,  i  "^yfP^^^^^f?  lens,  there  is  no  ametropia,  and 
tne  eye  is  emmetropic. 

lenrth'if'.'i,';  <i}>bf<:e  be  lajond  the  focal 

equal  to  the  difference  between  the  nnmbcr  of  dionlrea 
m  the  mjopizing  lens  (f)  and  the  distance  inloctl 
Ie.^th^  of  dioptres  {,1),  at  which  the  line,  a,'e  seen 

of|^:;4.Sn^Tert;!^;™^^^^ 

diS  J  &  l°L^ig=n'ir°  SfjefScLnTr 
Tp'itntel  iS'""  s°e  „' 

«f  .^^.snss  ,lcT=siatX  t  f:r  o[ 

(7)  The  correcting  lens  for  parallel  rays  will  be  the 
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combination  of  the  spherical  lens  obtained  by  the  formula 
X  =  f-cl,  and  the  weakest  concave  cylinder  ascertained  by 
experiment.  If  /  and  d  be  equal,  the  concave  cylinder 
alone  will  suffice  ;  if  /  be  greater  than  d  a  convex 
spherical  will  be  needed  in  addition  ;  but  if /be  less  than 
d,  then  a  concave  spherical  must  be  combined  with  the 

'^'^Mif^Oouper  uses  the  ophthalmoscope  to  detect  and 
measure  astigmatism,  and  afterwards  confirms  the  know- 
ledge he  has  gained  with  the  ophthalmoscope  by  a  trial 
with  glasses.  He  says  :  "  Although  it  is  obviously  inex- 
pedient in  ordering  glasses  to  trust  to  the  ophthalmoscope 
alone,  unless,  perhaps,  when  dealing  with  a  young  child. 

  Nevertheless  an  estimate  thus  made  is  exact 

enough  to  serve  as  a  guide  and  as  a  criterion  of  the 
patient's  accuracy  during  the  final  trials  with  glasses  and 
test  types,  and  to  detect  errors,  whether  due  to  want  ot 
acumen  or  to  irregular  accommodation  on  his  part,  or  to 
any  other  cause."  * 
To  diagnose  and  estimate  astigmatism  by  Retmoscopy, 

see  page  246.  ,  j„ 

In  the  absence  of  one  of  the  more  exact  methods, 
already  described,  for  estimating  the  degree  of  astigmatism 
the  following  mode  of  measuring  compound  astigmatism, 
by  lenses  may  be  used,  and  an  approximately  correct 
result  obtained.  . 

Compound  Astigmatism.— First  ascertain  the  con- 
cave or  convex  glass,  according  to  whether  the  patient  is 
myopic  or  hypermetropic,  which  most  improves  vision  ;  and 
whilst  he  holds  this  before  his  eye,  place  m  front  ot  it  a 
cylindrical  glass  of  similar  curvature  but  of  low  power, 
and  slowly  rotate  it,  until  the  axis  of  the  cvhnder  is  in 
the  right  direction.  If  this  glass  fails  to  aliord  the  re- 
quired improvement,  try  other  cyhndricals  in  succession, 
until  the  one  which  gives  the  greatest  benefit  has  been 
selected.  For  convenience  of  testing  the  spherical  and 
cylindrical  glasses  together,  a  doul)le  spectacle-frame 
should  be  used,  in  which  the  spherical  lens  shou  d  be 
nlaced  next  the  eye,  and  the  cylindrical  outside,  so  that  it 
can  be  easily  rotated  with  the  finger.  Each  eye  should  be 
tried  separately,  the  hand  bemg  placed  over  the  one  which 
is  not  under  examination.    Having  selected  the  combma- 


Tveport  of  Fourth  luternntioual  Ophthalmic  Congress,  p.  109. 


ASTHENOPIA, 


209 


tion  of  spherical  and  cylindrical  glasses,  directions  sliould 
be  sent  to  the  optician  to  furnish  the  patient  with  spec- 
tacles with  the  proper  spherico-cylindrical  lenses.  In  the 
written  instructions  given  to  the  optician,  the  focal  power 
of  each  glass  should  be  separately  noted,  and  the  direc- 
tion in  which  the  axis  of  the  cylindrical  glass  is  to  be  worn, 
marked  by  the  sign  of  an  arrow ;  it  should  be  also  men- 
tioned that  the  spherical  face  of  the  lens  is  to  be  placed 
next  the  eye.  The  glasses  should  be  fitted  in  frames 
with  circular  eye-pieces,  so  that  the  axis  of  each  may  be 
accurately  adjusted  to  the  eye  before  the  frames  are 
screwed  up. 

Mixed  Astigmatism.—For  the  relief  of  this  form,  bi- 
cyhndrical  glasses  will  be  required.  Find  out  the  convex 
piano-cylindrical  lens  which  will  nentralize  the  hyperme- 
tropia  in  the  one  meridian,  and  then  the  concave  piano- 
cylindrical  which  will  correct  the  myopia  in  the  other 
meridian.  Place  now  the  two  lenses  in  a  double  spectacle- 
frame  with  the  axis  of  the  cylinders  at  right  angles  to 
each  other,  and  rotate  the  two  together  in  front  of  the 
eye,  so  as  to  ascertain  in  what  direction  of  the  axis  the 
patient  lias  the  best  sight.  Having  decided  these  points, 
similar  lenses  may  be  ordered  to  be  united  by  Canada 
balsam,  or  a  similar  bi-cylindrical  glass  may  be  ground  by 
the  optician. 

ASTHENOPIA, 

ASTHENOPIA  OR  WEAK  SIGHT  is  a  symptom  due 
to  several  affections  of  the  eye.  The  patient  complains 
that  reading,  writing,  or  the  maintenance  of  fine  work 
which  requires  a  close  application  of  the  eyes,  induces 
fatigue  :  that  when  thus  engaged  the  object  becomes  dim 
and  confused,  and  sometimes  suddenly  disappears ;  that 
if  he  rests  his  eyes  for  a  few  minutes  he  is  able  to  resume 
his  work,  but  in  a  short  time  he  is  again  obliged  to  desist 
from  a  recurrence  of  similar  symptoms. 

Asthenopia  may  depend— 1,  on  hypermetropia ;  2  on 
an  insufficiency  of  power  of  the  internal  recti,  which 
renders  a  prolonged  convergence  of  the  eyes  difficult  and 
sometimes  impossible. 

1,  ASTHENOPIA  DUE  TO  HYPERMETROPIA  is 
called  also  Accommodative  Asthenopia,  It  arises  from 
the  excessive  strain  on  the  accommodation  which  hyper- 
metropic eyes  have  to  exert  to  focus  the  diverging  rays 
of  near  objects.    Fatigue  is  consequently  soon  induced. 
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the  accommodative  effort  is  first  partially  relaxed,  and 
the  object  under  attention  being  thrown  out  of  focus, 
becomes  confused  and  dim ;  in  a  few  minutes  all  efiiort 
of  accommodation  is  suspended,  and  the  impression  is 
lost.  After  a  short  rest  the  patient  can  resume_  his 
•work,  but  the  recurrence  of  the  same  confusion  of  si^ht 
soon  compels  him  to  give  up  and  to  cease  from  his  em- 
ployment. 

Treatment.— Properly  fitted  convex  glasses  for  read- 
ing, writing,  sowing,  or  all  close  work.  (See  Hyperme- 
TROPiA,  p.  257).  This  form  of  asthenopia  is  often  much 
increased  by  ancemia  and  debility.  In  such  cases  tonics, 
and  especially  the  preparations  of  iron,  are  of  great  ser- 
vice, and  should  be  prescribed  (F.  80,  81). 

2.  Asthenopia  from  Insufficiency  of  the  Internal 
Recti,  so  frequently  met  with  iu  myopia,  is  called 
Muscular  Asthenopia,  to  distinguish  it  from  the  pre- 
ceding form.  It  is  due  to  a  want  of  sufficient  power  in 
the  iuternal  recti  to  maintain  a  steady  and  prolonged 
convergence  of  the  eyes  on  a  near  object.  The  patient 
complains  that  after  reading  for  a  short  time  the  letters 
become  confused,  and  the  lines  seem  to  overlap  or  run 
into  one  another.  This  is  caused  by  a  relaxation  of  one 
of  the  internal  recti  and  a  consequent  eversion  of  the 
eye,  giving  rise  to  slight  diplopia.  Even  when  these 
symptoms^are  absent,  the  great  effort  which  is  required 
to  maintain  convergence  when  there  is  an  excess  of  power 
in  the  external  recti  muscles  induces  such  an  amount  of 
fatigue  and  aching  of  the  eyes  as  to  compel  the  patient  to 

give  up  work.  p   i.    •  i  i 

To  ascertain  if  there  is  an  insufficiency  of  the  mternai 
recti,  direct  the  patient  to  look  at  the  end  of  your  finger, 
which  is  to  be  held  at  ten  or  twelve  inches  from  his  eyes, 
and  then  slowly  approach  it  towards  them,  telhng  him  to 
continue  looking  fixedly  at  it  as  it  draws  nearer.  If 
there  is  an  insufficiencv,  the  eyes  will  be  unable  to  main- 
tain the  necessary  convergence  as  the  finger  advances  to 
within  six  inches,  and  one  of  them  will  first  waver  and 
then  gradually  roll  outwards.  Sometimes  this  eversion 
of  the  eye  is  almost  spasmodic,  so  quick  and  sudden  is 
its  movement.  Often  in  such  cases  there  is  a  difference 
in  the  focal  power  of  the  two  eyes,  and  then  the  one 
-which  deviates  is  the  more  myopic,  or,  in  other  respec^, 
the  more  defective  of  the  two.  The  degree  of  insutfa- 
ciency  of  the  internal  recti  muscles  may  be  accurately 
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tested  by  the  means  of  prisms.  (See  Article  on  this 
subject,  page  289.)  If  after  a  careful  examination  there 
IS  found  to  be  such  an  insufficiency  of  the  internal  recti 
muscles,  that  they  are  unable  to  maintain  a  joint  and 
prolonged  convergence  of  the  eyes  for  near  objects,  the 
external  rectus  of  one  or  both  eyes  should  be  divided.  It 
as  best  to  divide  one  at  a  time,  unless  the  insufficiency  is 
very  marked,  and  the  eye  to  be  selected  for  the  first  opera- 
tion should  be  the  one  which  is  the  more  defective  and 
genera^lly  wanders  outwards.  The  external  rectus  of  the 
other  eye  can  be  afterwards  divided  if  the  effect  gained 
by  the  first  operation  is  not  sufficient. 

THE  METEICAL  SYSTEM  OF  NUMBERING  GLASSES."* 

At  the  Congress  of  Ophthalmologists  who  met  at 
^eidelbergin  1875,  and  also  at  the  International  Medical 
Congress  which  met  at  Brussels  the  same  year,  the  new 
metrical  system  for  numbering  glasses  was  adopted.  The 
principles  were  :—  ^ 

1.  The  substitution  of  the  metre  for  the  inch. 

\  choice  of  a  unit  sufficiently  small  so  that  the 
Tiumbers  of  the  lenses  generally  in  use  may  be  expressed 
an  whole  numbers  and  not  in  fractions,  the  interval  be- 
tween the  numbers  being  as  near  as  possible  the  same. 
•  Ihe  unit  of  the  Dioptric  system,  the  No.  1  of  the  new 
senes,  is  a  lens  with  a  focal  distance  of  one  metre.  This 
unit  IS  called  a  Dioptre.  The  metre  consists  of  37  Paris 
inches  or  39-4  English  but  for  all  practical  purposes  il 

ZI^  ^""^^''^  ^"^^^^  however, 

oiearly  all  the  English  opticians  use  the  Paris  inch  in  the 

met'^-f  n  «   P '.7  P*^'''-^¥''''     '"^^     ""'^  to  consider  the 
metie  as  oi  67  Pans  inches. 

The  lens  of  one  dioptre  corresponds  to  a  glass  of  one 
metre  focal  length,  or  37  Paris  inches  of  the  old  series- 

2  dioptres  to       =    ri  or  18  of  the  old  series, 

3  dioptres  to =    ^  or  12  of  the  old  series, 

t^nNo.^*"  ''^''^     t^^^t^  times  stronger 
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By  thus  following  tlie  whole  numbers,  a  series  of  lenses 
is  obtained  which  has  an  interval  of  one  dioptre  between 
each.  In  practice,  however,  we  often  require  lenses  ot 
less  power  than  one  metre  focal  distance,  and  also  lenses 
of  powers  intermediate  to  the  whole  numbers.  To  meet 
these  demands,  fractions  of  a  dioptre  have  been  mtro- 
duced,  thus— 

1  of  a  dioptre  0-25  =  148  of  the  old  series, 
I  0-  5  =    74  of  the  old  series, 

i  0'75  =    49  of  the  old  series. 

The  quarter  of  a  dioptre  has  also  been  introduced 
between  the  weak  numbers  of  the  series  up  to  No^  2-5 
and  the  half  of  a  dioptre  from  No.  2-5  up  to  No  6.  A 
series  of  thirty-three  lenses  has  been_  selected,  ihe 
intervals  between  the  numbers  of  this  series  is  1  or  4  ov^ 
of  the  dioptre.  In  every  case  the  interval  can  be 
easily  reckoned  by  a  simple  subtraction  of  two  whole 
numbers.  In  this  way  it  can,  with  facility  be  calculated 
how  much  one  glass  is  stronger  than  another,  and  how 
much   a  presbyopia    or  ametropia  has  increased  oi 

To'express  in  dioptres  the  value  of  any  glass  which 
has  been  numbered  by  its  focal  distance  we  have  onlvto| 
remember  that  1  metre  equals  37  Pans  inches  and  tha^ 
Tdfoptre  (D)  corresponds  to  a  lens  oi  37  inches  focal 
distance. 

2  D  =      =  iV  or  18  of  the  old  series, 

3  X)  =  -V  =  or  12  of  the  old  series, 
4,  D  =  -^V  =  ^       ^     ^^^^  series, 

^""weTo'ceed  in  an  inverse  manner  when  -jsh  to  find 
the  dioptre  corresponding  to  a  given  number  of  the  old 
system-thatis  il  say,  we  ^^yi^^^^  by  the  nnr^^^ 
o-l^ss  Thus,  take  for  example  No.  17  of  the  old  system. 
S  numbei  of  times  ,V  contained  in  ,V  gives  us  the 
viurTNo  17  in  the  new  system.  Now  to  divide 
by  X  is  equivalent  to  dividing  37  by  17,  and  we  have  as 

"J  ^'    -1,    37    9.9c  T) 

'  TT^folfo^Ing  table  shows  the  number  of  each  glass  in 
dioptres  and  the  corresponding  number  0  the  focal  dis- 
tance of  the  glass  in  Paris  and  Enghsh  inches  :- 
^  li  orderini  glasses  it  is  well  to  note  after  the  No.  of  the 
D  specified,  ''Enghsh  "  or  "  Pans  "  mches. 
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Dioptres. 

Focus  in 
Paris  inches. 

Focus  in 
Euglisli  iuches. 

0-25 

148 

160 

0-50 

74 

80 

075 

49-3 

53-3 

1- 

37 

40 

1-25 

29'6 

32 

1-5 

24-6 

26-6 

175 

21-1 

22-8 

2- 

18-5 

20 

2-25 

16-4 

177 

2-5 

14-8 

16 

275 

13-4 

14-5 

3- 

12-3 

13-3 

3-5 

10-5 

11-4 

4- 

9-25 

10- 

4.-5 

8-2 

8-8 

5* 

7-4 

8 

5-5 

67 

7-2 

6- 

6-1 

6-6 

7' 

52 

67 

8- 

4-6 

5- 

9- 

4-1 

4-4 

10- 

3  7 

4- 

11- 

3-3 

3-6 

12- 

3-08 

3-3 

13- 

2-8 

3-07 

14- 

2-6 

2-8 

15- 

2-4 

2-6 

16- 

2-3 

2-5 

17- 

'  '1 

18- 

2-05 

2-2 

19- 

1-9 

21 

20- 

1-8 

2- 
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CHAPTEE  VII. 
STRABISMUS. 

Bonders  defines  strabismus  as  "  a  deviation  in  the  direc- 
tion of  the  eyes,  in  consequence  of  which  the  two  3'ellow 
spots  receive  images  from  different  objects."  * 

Strabismus  may  be  either  convergent  or  divergent;  it 
is  seldom  that  the  deviation  is  solely  upwards  or  down- 
wards. 

In  most  cases  there  is  a  preponderance  of  power  in 
either  the  internal  or  external  rectus  muscle,  so  that  the 
balance  between  them  is  destroyed,  and  the  ability  to 
steady  the  two  eyes  simultaneously  on  an  object  is  lost. 
Whenever  an  attempt  is  made  to  look  at  a  given  point, 
one  eye  rolls  either  inwards  or  outwards  according  to 
whether  the  squint  is  convergent  or  divergent ;  the  optic 
axes  are  no  longer  parallel,  and  the  impressions  of  the 
image  fall  on  different  parts  of  the  two  retinae. 

Monocular  Strabismus  is  when  the  deviation  is  con- 
stant in  the  one  eye.  It  is  generally  associated  with 
impairment  of  sight  in  the  squinting  eye. 

Alternating  or  Binocular  Strabismus  is  when  the 
deviation  occurs  alternately,  first  in  one  eye  and  then  in 
the  other.  The  patient  can  "  fix"  with  either  eye,  but  is 
unable  to  direct  the  two  together  towards  the  same  point. 
When  one  eye  is  fixed,  the  other  rolls  inwards,  and  vice 
versd.  In  alternating  strabismus  the  sight  of  the  two 
eyes  is  nearlj^  equal. 

Strabismus  may  be  either  periodic  or  fersisient. 

A  Periodic  Squint  comes  on  only  at  times,  as  when 
the  patient  is  reading  or  looking  fixedly  at  an  object,  or 
after  the  eyes  have  been  fatigued.  It  may  be  caused  by 
some  eccentric  irritation,  as  from  ascarides,  or  from 
dentition,  but  in  the  large  majority  of  cases  it  is  due  to 
hypermetropia.  A  periodic  squint  may  be  occasionally 
benefited  by  judicious  treatment ;  but  more  frequently 
the  strabismus  increases,  and  ultimately  becomes  per- 
sistent. 

(For  treatment  of  Peeiodic  Sqdixt,  see  page  278.) 
The  Movements  of  the  Squinting  Eye.— In  some 


*  Bonders,  On  tlie  Accommodation  and  Eeh-actiou  of  the  Eye, 
p.  291. 


STRABISMUS. 


cases  there  is  an  actual  limitation  of  movement  in  the 
squinting  eye,  and  its  range  outwards  if  the  squint  is 
convergent,  or  inwards  if  it  is  divergent,  is  impeded. 
This  may  be  due  either  to  an  acquired  increase  of  power 
in  the  _  squinting  muscle,  as  in  some  cases  of  hyper- 
metropia;  or  it  may  be  caused  by  a  loss  of  power  in  the 
antagonistic  muscle, as  in  myopia,  where  there  is  frequently 
an  external  strabismus  consequent  on  an  insufficiency  of 
the  internal  recti ;  or  as  in  cases  of  paralytic  squint. 
_  Generally,  however,  the  range  of  action  of  the  sqnint- 
ing  eye  is  not  limited,  but  displaced,  and  this  is  especially 
noticeable  when  the  sight  of  the  two  eyes  is  equal,  and 
the  squint  alternates.  Thus,  before  an  operation  for  an 
internal  strabismus,  the  space  over  which  the  eyes  move 
may  be  three-quarters  of  an  inch ;  after  the  operation  the 
range  may  still  be  the  same,  but  it  will  be  transposed, 
and  although  the  eye  will  travel  over  no  greater  distance 
than  before,  yet  it  will  be  enabled  to  go  more  outwards, 
and  consequently  less  inwards. 

STRABISMUS  MAY  BE  INDUCED,  1st,  by  some 
anomaly  in  the  refraction  of  the  eyes,  as  in  hypermetropia 
and  myopia  ;  2nd,  from  defective  sight  in  one  eye— what- 
ever cause  prevents  binocular  viswn  tends  to  produce 
squint,  no  matter  whether  it  be  from  great  differences  in 
the  refraction  of  the  two  eyes,  as  from  amblyopia,  or  from 
opacities  of  the  cornea ;  3rd,  strabismus  may  be  produced 
by  paralysis  of  one  or  more  of  the  nerves  suiwlyino-  the 
muscles  of  the  eye.  ° 

To  ascertain  and  note  the  extent  of  the  Strabis- 
mus the  patient  should  be  first  told  to  look  at  an  object 

about  twentyinchesdistant,whenitwillbefoundthat  whilst 
he  "  fixes  "  with  one  eye,  the  other  rolls  either  inwards  or 
outwards,  as  the  squint  may  be.  A  mark  is  then  to  be 
made  with  a  pen  on  the  edge  of  the  lower  lid  of  the 
squinting  eye  opposite  the  centre  of  the  pupil.  The 
sound  eye  must  now  be  covered  with  the  hand,  and  the 
patient  directed  to  look  at  the  object  with  the  squinting 
eye,  and  the  position  of  the  centre  of  the  pupil  is  ao-ain 
to  be  marked  on  the  edge  of  the  lower  lid.  The  space 
between  these  lines  will  indicate  the  degree  of  the  stra- 
bismus, thus,  we  speak  of  a  strabismus  of  1"',  2"',  or  m  ore 
according  to  the  interval  between  the  markings  on  the 
hd.  The  movement  which  the  squintmg  eye  makes  when 
the  sound  eye  "fixes"  upon  an  object  is  termed  the 
primary  deviation. 

t2 
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The  secondary  deviation  is  tlie  extent  of  movement 
the  sound  eye  makes  when  excluded  by  the  hand,  whilst 
the  squinting  eye  fixes  itself"  on  the  object.  The  strabis- 
mus is  3aid  to  be  concomitant  when  the  primary  and 
secondary  deviations  are  equal.  The  squinting  eye  is  not 
fixed,  but  follows  the  other  in  its  movements. 

The  degree  of  strabismus  may  be  carefully  estimated 
by  a  "  Strabismometer,"  invented  by  the  late  Mr.  J.  Z. 
Laurence.  "  It  consists  of  an  ivory  plate,  moulded  to 
the  conformation  of  the  lower  eyelid,  the  free  border 
corresponding  to  that  of  the  lid.  This  border  is  graduated 
in  such  a  manner  that,  while  its  centre  is  designated  by  0, 
Paris  lines  and  half  lines  are  marked  ofi"  on  each  side  of  0. 
Attached  to  the  plate  is  a  handle.  The  apiDlication  of 
this  strabismometer  is  obvious.  The  ivory  plate  is  ap- 
plied to  the  lower  eyelid,  the  borders  of  the  two  corre- 
sponding. If  the  cornea  is  central,  the  vertical  diameter 
of  the  pupil  corresponds  to  0 ;  if  inverted,  to  a  graduation 
on  the  inner  side  of  0 ;  if  everted,  to  one  on  the  outer  side 
of  0."  * 

CONVERGENT  OR   INTERNAL   STRABISMUS  is 

usually  dependent  on  hypermetropia.  In  77  per  cent,  of 
the  cases  of  convergent  strabismus.  Bonders  found  that 
there  was  hypermetropia.f  The  explanation  of  this  fact 
is  the  following  : — Owing  to  the  peculiar  shape  of  the 
hypermetropic  eye,  the  accommodative  power  is  called 
into  constant  action,  and  for  near  objects  the  strain  is 
very  great.  In  proportion  to  the  effort  to  accommodate 
is  the  degree  of  convergence  of  the  eye,  so  that  when  a 
hypermetropic  eye  is  looking  at  a  near  object  it  converges 
more  than  a  normal  or  emmetropic  eye  would  do,  because 
the  stress  on  the  accommodation  is  greater.  This  exces- 
sive action  of  the  internal  recti  muscles  causes  them  to 
acquire  increased  strength,  and  gradually  to  prepon- 
derate over  their  antagonists  the  external  recti,  until 
ultimately  a  convergent  strabismus  is  established. 

In  hypermetropia  the  strabismus  usually  first  appears 
at  the  time  the  child  begins  to  apply  his  eyes  to  close 
work,  as  in  learning  to  read,  when  the  efforts  of  accom- 
modation and  convergence  are  brought  into  more  active 


*  Optical  Defects  of  the  Eye,  by  J.  Z.  Laurence,  p.  107. 
+  Bonders  On  the  Accommodatiou  and  Kefraction  of  the  Eye, 
p.  2U2. 
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play.  The  degree  of  strabismus  is  not  necessarily  pro- 
portioned to  the  extent  of  the  hypermetropia.  In  very 
hypermetropic  eyes  the  sight  is  so  defective,  and  so  little 
benefited  by  any  accommodative  effort,  that  the  patient 
ceases  to  strain  his  eyes,  and  consequently  convergent 
sti-abismus  is  less  frequent  than  in  eyes  with  a  lower  degree 
of  hypermetropia,  where,  by  a  strong  endeavour  to  acom- 
modate,  the  sight  is  materially  improved.  In  hyperme- 
tropic  strabismus  there  is  frequently  a  considerable  dif. 
ference  m  the  refraction  of  the  two  eyes.  Defective 
vision  in  one  eye,  combined  with  hypermetropia,  but  irre- 
spective  of  it,  tends  strongly  to  convergent  strabis- 
mus. ° 

Another  cause  of  internal  strabismus  is  paralysis  of 
the  sixth  nerve.    (See  page  297). 

DIVERaENT  STRABISMUS  is  generally  associated— 
1,  with  myopia.  According  to  Bonders,  about  two-thirds 
ot  the  cases  are  due  to  this  cause ;  and  if  with  the  myopia 
there  is  a  large  posterior  staphyloma,  the  tendency  to 
Oivergent  strabismus  is  increased.  In  myopia  there  is 
frequently  an  insufficiency  of  power  in  the  internal  recti, 
and  a  predominance  being  thus  given  to  the  external 
muscles,  divergent  squint  is  produced.  This  insufficiency 
may  be  partly  caused  by  the  peculiar  lengthened  shape  of 
a  highly  myopic  eye,  which  not  only  mechanically  impedes 
convergence  beyond  a  certain  point,  but  also  diminishes 
the  tulcrum  upon  which  the  internal  recti  act.  If  a  well- 
marked  hypermetropic  eye  be  contrasted  with  a  highly 
myopic  one,  this  will  at  once  be  evident.  As  the  internal 
recti  are  inserted  m  front  of  the  horizontal  equator  of  the 
eye,  the  abrupt  curve  of  the  almost  globular  hyiserme- 
tropic  eye,  round  which  the  muscles  curve  to  their  inser- 
tion gives  to  them  an  excess  of  power  and  an  undue 
lacility  of  action  which  favour  convergent  strabismus; 
whilst  in  the  highly  myopic  eye  the  conditions  are  re- 
versed, the  globe  is_  lengthened,  the  curve  of  its  equator 
is  dimmished,  and  from  its  elongated  shape  its  facilitv  of 
movement  is  reduced.  Under  these  circumstances  the 
tendency  in  myopia  is  for  the  internal  recti  to  lose  power, 
and  tor  the  eye  to  diverge. 

Another  explanation  of  the  predominance  which  the 
external_  recti  so  often  acquire  over  their  antagonists  in 
myopia  is  to  be  found  m  the  great  refractive  power  of  the 
myopic  eye,  which  diminishes  the  necessity  for  extreme 
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convergence  in  looldug  at  near  objecte,  and  favours  diverg- 
ence in  striving  to  look  at  those  at  a  distance. 

2.  Divergent  strabismus  may  be  caused  by  a  difference 
in  the  refractive  powers  of  the  two  eyes  when  both  are 
myopic.  For  all  close  work  the  better  eye  is  used,  and 
the  defective  eye  failing  to  receive  an  impression  of  the 
object  sufficiently  strong  to  stimulate  it  to  convergence 
rolls  outwards. 

3.  Defect  of  sight,  amounting  to,  or  approximating, 
blindness,  will  produce  divergent  strabismus. 

4  Divergent  strabismus  may  follow  an  improper  or  ill- 
advised  operation  for  convergent  strabismus. 

5.  Divergent  strabismus  may  be  produced  by  paralysis 
of  the  third  nerve  (see  page  295). 

Treatment  of  Strabismus.— Inquire  carefully  into 
the  patient's  history,  and  endeavour  to  ascertain  the  dura- 
tion and  cause  of  the  sciuiut.  Test  the  vision  of  both  eyes  ; 
note  their  range  of  action;  find  out  whether  the  strabismus 
is  periodic  or  persistent,  and  measure  the  extent  of  the 
deviation.  If  there  is  a  faulty  state  of  the  refractive 
powers  of  the  eye,  try  to  neutralize  the  defect  with  proper 
glasses. 

When  feriodia  squint  is  suspected  to  arise  from  asca- 
rides,  dentition,  or  gastric  derangement,  the  first  treat- 
ment must  be  the  removal  of  the  source  of  irritation,  and 
when  this  is  accompHshed,  the  eyes  may  possibly  resume 
their  normal  position .  If,  however,  the  periodic  squint 
is  due  to  some  anomaly  in  the  refraction  of  the  eye,  an 
attempt  should  be  made  to  rectify  the  defect  by  the  use 
of  properly  fitted  glasses,  and  if  the  trial  is  made  suffi- 
ciently early  there  is  a  fair  chance  of  success.  In  all 
cases  of  strabismus  which  are  dependent  on  a  faulty  state 
of  the  refractive  powers  of  the  eye,  as  in  hypermetropia 
or  myopia,  the  eyes  should  be  pirovided  with  proper 
glasses,  which  should  be  worn  even  if  an  operation  be 
afterwards  performed. 

Having  decided  on  an  operation,  it  at  once  becomes  a 
question  whether  it  will  be  necessary  to  divide  the  tendons 
of  the  corresponding  muscles  in  both  eyes,  or  whether  a 
tenotomy  in  one  eye  will  suffice.  Generally  it  is  better  to 
operate  on  both  eyes,  and  to  divide  each  tendon  as  close 
to  the  globe  and  with  as  little  disturbance  of  the  adjacent 
tissues  as  possible.  In  this  way  the  effect  to  be  obtained 
is  apportioned  between  the  two  eyes,  and  the  result,  I 
think,  is  better  than  when  by  a  more  free  division  of  the 
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subconjunctival  fascia  and  a  separation  of  it  from  the 
neiglibouring  parts,  the  operation  is  confined  to  the  one 
eye.  In  many  cases,  however,  it  is  prudent  to  operate 
first  on  the  one  eye  only,  and  then  to  wait  to  ascertain 
the  exact  effect  it  has  produced  before  proceeding  to 
divide  the  tendon  in  the  other  eye.  This  rule  should 
be  observed  in  the  treatment  of  strabismus  due  to  a  great 
defect  of  sight  in  one  eye,  and  especially  if  there  is  a 
marked  limitation  of  movement  in  the  squinting  eye  :  it 
should  also  be  followed  in  slight  cases  of  alteimating 
strabismus. 

The  operation  for  strabismus  which  I  prefer  is  the  one 
most  frequently  adopted  at  the  Moorfields  Hospital.  It  is 
strictly  a  subconjunctival  operation,  in  the  sense  that  the 
division  of  the  tendon  is  accomplished 
beneath  that  membrane,  the  opening  in  it  -Fig.  56. 
for  the  necessary  introduction  of  the  instrii- 
ments  being  opposite  the  inferior  edge  of  the 
tendinous  insertion  of  the  muscle. 


THE  MOORFIELDS  OPERATION  FOR 
STRABISMUS.— The  lids  are  to  be  sei^a- 
rated  by  a  stop-speculum.  The  surgeon  with 
a  pair  of  finely -toothed  forceps  takes  hold  of 
the  conjunctiva,  and  often  at  the  same  time 
of  the  deep  fascia  over  the  lower  edge  of  the 
insertion  of  the  rectus  tendon,  and  with  a 
pair  of  blunt-pointed  scissors  makes  a  small 
opening  through  both  these  structures,  the 
cut  being  directed  towards  the  globe.  If  the 
fascia  has  escaped  the  snip  of  the  scissors, 
it  must  be  seized  with  the  forceps  and 
divided.  The  blunt  hook  (Fig.  56)  is  now 
passed  through  the  apertures  in  the  con- 
junctiva and  deep  fascia,  and  behind  the 
tendon,  which  it  renders  tense  by  being 
made  to  draw  it  forward  and  towards  the 
cornea.  The  points  of  the  scissors  are  next 
to  be  introduced,  and  slightly  separating 
them,  one  blade  is  passed  along  the  hook 
behind  the  tendon  and  the  other  in  front  of 
it,  when  by  a  succession  of  small  snips  the 
tendon  is  divided  subconjunctivally  on  the  ocular  side  of 
the  hook. 

The  operation  is  now  completed ;  but,  before  withdraw- 
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ing  the  speculum,  Sir  W.  Bowman  usually  makes  a  small 
counter-puncture  in  the  conjunctiva,  by  bulging  it  on  the 
end  of  the  hook  in  the  situation  of  the  upper  border  of 
the  tendon  after  its  division,  and  by  then  snipping  it 
with  tho  scissors  ;  the  object  being  to  allow  any  of  the 
efEused  blood  immediately  to  escape,  instead  of  diffusing 
itself  over  the  sclerotic. 

This  operation  is  equally  applicable  to  the  division  of 
either  the  internal  or  external  rectus  muscle.  It  must, 
however,  be  remembered  that  the  tendon  of  the  external 
rectus  is  inserted  into  the  globe  in  a  line  much  farther 
back  than  that  of  the  internal  muscle. 


GKAEPE'S  OPERATION  FOR  STRABISMTJS.— The 

eyelids  having  been  separated  by  a  speculum,  the  assistant 
with  a  pair  of  forceps  draws  the  eye  outwards  if 
Fig.  57.     the  internal  rectus  is  to  be  divided,  and  in- 
wards if  the  operation  is  to  be  on  the  external 
rectus.    The  operator  then  with  a  pair  of 
finely  toothed  forceps  seizes  hold  of  a  fold  of 
the  conjunctiva  and  subjacent  tissue  close  to 
the  cornea,  and  at  a  point  a  little  below  the 
centre  of  the  insertion  of  the  muscle.    This  he 
cuts  through  with  a  pair  of  scissors  slightly 
curved  on  the  flat,  and  then  burrowing  with 
their  points  a  little  distance  above  and  below 
the  opening  he  has  made,  he  freely  detaches 
with  a  few  snips  the  subconjunctival  tissue 
from  the  muscle.    The  squint  hook  (Fig.  57) 
is  now  passed  beneath  the  lower  border  of 
the  tendon,  which  is  to  be  divided  with  the 
scissors  as  close  as  possible  to  its  insertion 
into  the  globe.    After  the  tendon  has  been 
cut  through,  the  divided  conjunctiva  should 
be  raised  with  one  hook,  whilst  the  operator 
with  another  hook  explores  the  wound  both 
upwards  and  downwards  to  see  if  any  part  of 
the  tendon  or  of  its  lateral  expansion  has 
escaped  division.    If  the  whole  tendon  has 
been  cut  through,  the  exploring  hook  will  glide  readily 
up  to  the  margin  of  the  cornea ;  but  if  its  pi-ogress  should 
be  checked  by  catching  behind  some  undivided  part  of  the 
tendon,  the  scissors  must  be  again  used  to  sever  that  which 
still  remains  uncut. 
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LIEBREICH'S  OPERATION  FOR  STRABISMTJS.— 

The  following  is  Dr.  Liebveicli's  account  of  his  "  Modifica- 
tion of  the  Operation  for  Strabismus,"  which  was  first 
published  in  the  "  British  Medical  Journal,"  December  15, 
1866: — "  If  the  internal  rectus  is  to  be  divided,  I  raise  with 
a  pair  of  forceps  a  fold  of  conjunctiva  at  the  lower  edge  of 
the  insertion  of  the  muscle;  and,  incising  this  with  scissors, 
enter  the  points  of  the  latter  at  the  opening  between  the 
conjunctiva  and  the  capsule  of  Tenon;  then  carefully 
separate  these  two  tissues  from  each  other  as  far  as  the 
semilunar  fold,  also  separating  the  latter,  as  well  as  the 
caruncle  from  the  parts  lying  behind.  When  the  portion 
of  the  capsule  which  is  of  such  importance  in  the  teno- 
tomy has  been  completely  separated  from  the  conjunctiva, 
I  divide  the  insertion  of  the  tendon  from  the  sclerotic  in 
the  usual  manner,  and  extend  the  vertical  cut,  which  is 
made  simultaneously  with  the  tenotomy,  upwards  and 
downwai-ds — the  more  so  if  a  very  considerable  effect  is 
desired.  The  wound  in  the  conjunctiva  is  then  closed 
with  a  sutui'e." 

"  The  same  mode  of  operating  is  pursued  in  dividing 
the  external  rectus  ;  and  the  separation  of  the  conjunctiva 
is  to  be  continued  as  far  as  that  portion  of  the  external 
angle  which  is  drawn  sharply  back  when  the  eye  is  turned 
outwards." 

The  advantages  which  he  claims  for  his  operation  are — 
_  "1.  It  affords  the  operator  a  greater  scope  in  appor- 
tioning and  dividing  the  effect  of  the  operation  between 
the  two  eyes. 

"  2.  The  sinking  back  of  the  caruncle  is  avoided,  as 
well  as  every  trace  of  a  cicatrix,  which  not  mifrequently 
occurs  in  the  common  tenotomy. 

"  .3.  There  is  no  need  for  more  than  two  operations  on 
the  same  individual,  and  therefore  of  more  than  one  on 
the  same  eye." 

Treatment  of  Strabismus  after  the  Opera- 
tion.—As  a  rule  no  local  api^lication  is  required  for 
the_  eyes  beyond  frequently  washing  them  with  a  little 
tepid  water  to  clear  them  from  the  slight  conjunctival 
discharge  which  usually  follows  for  a  few  days  after  the 
operation.  If  the  eyes  are  hot  or  painful,  a  fold  of  linen 
wet  with  cold  water  may  be  laid  over  the  closed  lids,  but 
the  eyes  should  7iot  be  tied  up  with  a  bandage,  as  it  is 
apt  to  increase  the  sense  of  heat  and  to  add  to  the  dis- 
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comfort  of  the  i^atient.  Wheti  the  tendon  of  one  eye 
only  has  been  divided,  the  eye  which  has  not  been  operated 
on  should  be  covered  with  a  single  turn  of  a  bandage 
immediately  after  the  operation,  so  as  to  compel  the 
patient  to  use  the  squinting  eye,  and  thus  to  keep  it  in  a 
central  position  until  the  divided  tendon  has  acquired  its 
new  insertion.  If  there  is  much  ecchymosis  on  the 
second  or  third  day  after  the  operation,  the  eye  may  be 
frequently  washed  with  a  little  weak  lead  lotion  (F.  52); 
or  if  there  should  be  a  muco-purulent  discharge  a  mild 
astringent  lotion  (F.  48,  50)  may  be  used  three  or  four 
times  daily. 

DIVERaENT  STRABISMUS  FOLLOWING-  THE 
DIVISION  OP  ONE  OR  BOTH  THE  INTERNAL 
RECTI  MUSCLES,— This  result  may  occur  from  the 
division  of  both  internal  recti  when  one  only  was  re- 
quired ;  or  it  may  follow  a  too  free  division  of  the  sub- 
conjunctival fascia;  or  it  may  arise  from  the  tendon 
having  been  divided  at  too  great  a  distance  from  its  in- 
sertion into' the  globe.  In  both  of  the  last-mentioned 
cases  the  muscle  recedes  too  much,  and  takes  its  new  in- 
sertion into  the  globe  so  far  back  that  it  loses  more  of  its 
power  than  is  necessary  for  the  correction  of  the  squint, 
and  consequently  gives  to  the  external  rectus  a  pre- 
dominance which  makes  the  eye  diverge. 

It  is  also  probable  that  the  extreme  divergence  which 
occasionally  follows  the  division  of  one  or  both  of  the  in- 
ternal recti  muscles  may  be  due  to  the  tendon  of  one  or 
iDoth  muscles  not  having  contracted  a  firm  union  to  the 
globe,  but  having  become  united  to  it  through  the  medium 
of  a  thin  fibrous  tissue  which  admits  of  great  stretchmg. 
In  such  cases  the  internal  recti  lose  power,  and  the  eyes 
gradually  fall  under  the  control  of  the  external  recti, 
which  draw  them  completely  outwards. 

With  this  form  of  strabismus  there  is  nearly  always 
associated  a  sinking  back  of  the  caruncle,  a  defect  which 
gives  an  unsiglitly  prominence  to  the  globe,  and  favours 
its  eversion. 

Treatment. — If  divergence  follow  shortly  after  an 
operation  for  a  convergent  strabismus,  in  which  the  inter- 
nal recti  of  both  eyes  have  been  divided,  a  subconjunctival 
tenotomy  should  be  performed  on  both  the  external  recti, 
and  this  should  be  done  even  though  the  divergence  be 
slight,  as  when  oiice  established  the  eversion  will  steadily 
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increase.  If,  however,  the  divergence  is  the  result  of  a 
too  free  division  of  the  internal  rectus  and  adjacent  tissues 
of  one  eye,  then  the  external  rectus  of  that  eye  only  should 
be  divided  ;  and  if  this  fails  to  correct  the  outward  devia- 
tion, the  tendon  of  the  internal  rectus  must  be  brought 
forward  by  an  operation  at  a  subsequent  period.  ■  When- 
ever the  divergence  is  considerable  and  the  power  of  ia- 
version  limited,  the  simple  subcoujuuctival  division  of  the 
external  recti  will  not  restore  the  eyes  to  position,  but  the 
operation  which  was  suggested  by  the  late  Mr.  Critchett 
must  be  performed  on  one  or  both  eyes  according  to  the 
circumstances  of  the  case. 

STRABISMUS  FOLLOWING  PARALYSIS  OF  THE 
OPPONENT  MUSCLE.— There  are  two  ways  in  which 
this  form  of  strabismus  may  be  caused  : — - 

1.  The  paralysed  muscle  may  have  regained  a  certain 
amount  of  power,  but  not  sufficient  to  neutralize  its  op- 
ponent muscle  ;  a  strabismus  therefore  continues. 

2.  The  persistence  of  the  squint  after  the  paralysed 
muscle  has  recovered  its  power  may  be  due  to  a  contrac- 
tion of  the  non-paralysed  muscle  induced  by  the  loss  of 
resistance  of  its  opponent  during  the  period  it  was  para- 
lysed. 

Treatment.— If  the  patient  has  derived  all  the  benefit 
that  can  be  reasonably  anticipated  from  a  long-continued 
constitutional  treatment  and  a  squint  still  remains  suffi- 
cient to  cause  diplopia  or  to  be  unsightly,  the  tendon  of 
the  opponent  to  the  paralysed  muscle  should  be  divided. 
If  this  fail  in  rectifying  the  strabismus  the  insertion  of 
the  paralysed  muscle  should  be  brought  forward  in  the 
manner  described  in  the  next  section. 

CRITCHETT'S  OPERATION  FOR  BRINGING  FOR- 
WARD THE  INSERTION  OF  THE  INTERNAL 
RECTUS  MUSCLE.— The  hds  are  to  be  separated  with 
the  ordinary  spring  speculum  and  the  eye  is  to  be  drawn 
inwards  whilst  the  operator  divides  subconjunctivally 
the  tendon  of  the  external  rectus.  The  division  of  this 
muscle  at  the  commencement  of  the  operation  facilitates 
the  farther  proceedings.  A  vertical  cut  is  now  to  be 
made  with  a  pair  of  scissors  through  the  conjunctiva  and 
deep  fascia  in  a  line  corresponding  with  the  inner  margin 
of  the  cornea,  but  at  l^'"  or  2"'  from  it,  and  then  with  a 
few  successive  snips  the  conjunctiva  and  subjaceat  fascia 
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are  to  be  separated  from  the  iuuer  side  of  the  globe  as  far 
back  as  the  inner  caruncle.    In  doing  this,  care  must  be 
taken  to  divide  the  new  insertion  of  the  internal  rectus 
so  that  in  drawing  forwards  the  tissues  which  have  been 
thus  detached  from  the  globe,  the  tendon  of  the  internal 
rectus  will  be  raised  with  them.    A  vertical  slip  of  the 
conjunctiva  and  fascia  is  now  to  be  cut  away,  and  the 
edges  of  the  wound  are  then  to  be  brought  accurately  to- 
gether with  sutures.    To  accomplish  this,  three  stitches 
of  the  finest  silk  will  bo  required :  the  centre  one  should 
be  inserted  first ;  it  should  be  passed  through  the  slip  of 
conjunctiva  which  was  left  at  the  edge  of  the  cornea,  and 
through  the  deep  fascia  and  conjunctiva  close  to  the 
caruncle,  so  that  when  fastened,  the  eye  will  be  drawn 
inwards  and  the  caruncle  raised.    The  upper  and  lower 
stitches  are  next  to  be  introduced,  aud  the  assistant  then 
R^ently  inverts  the  eye  whilst  the  threads  are  being  tied. 
VVhen  all  is  completed  the  eye  should  have  a  decided  in- 
ternal strabismus,  as  the  after-result  is  always  consider- 
ably less  than  that  which  is  obtained  at  the  time  of  the 
operation.    For  the  first  twenty-four  hours  after  the 
operation  a  fold  of  linen,  wet  with  cold  water,  should  be 
applied  over  the  closed  lids,  and  it  may  be  continued  as 
long  as  the  eye  feels  hot  or  painful.    The  stitches  should 
be  removed  about  the  fourth  or  sixth  day  after  the  opera- 
tion. 

Mr.  Tweedy  has  made  a  modification  of  Critchett's 
operation  for  bringing  forward  the  internal  rectus  muscle, 
which  possesses  many  advantages.* 
_  The  following  is  a  summarized  description  of  his  opera- 
tion. 

"  The  operation  consists  of  ten  stages,  as  follows : — 
"1.  The  lids  being  kept  apart  with  a  si^eculum,  a  fine 
silk  thread  is  inserted  into  the  conjunctiva  and  episcleral 
tissue,  in  a  line  with  the  horizontal  diameter  of  the  cornea, 
and  about  one-sixteenth  of  an  inch  from  the  inner  margin 
of  the  cornea.  The  ends  of  the  thread  are  left  long  with 
the  needle  attached  (see  Fig.  58).  (The  preHminary  inser- 
tion of  this  thread  marks,  and  afterwards  indicates,  the 
horizontal  meridian  of  the  eyeball,  and  still  later  serves  as 
a  suture  for  the  midde  of  the  rectus  muscle. ) 

"  2.  Next,  a  crescentic  incision  is  made  immediately  to 
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the  nasal  side  of  the  thread  and  through  the  conjunctiva 
only. 

"  3.  The  conjunctiva  is  then  gently  detached  from  the 
underlying  capsule  towards  the  caruncle,  but  only  far 
enough  to  expose  the  insertion  of  the  rectus  muscle  ;  not 
to  strip  the  muscle. 

"4  A  strabismus  hook  is  then  passed  under  the  muscle. 

"  5.  While  the  hook  is  in  position  fine  silk  threads  are 
attached  to  the  upper  and  lower  borders  of  the  muscle  and 
left  long  (see  Fig.  68). 

Fio.  58. 


6.  The  hold  of  the  threads  having  been  tested  by  gentle 
traction,  the  muscle  is  divided  on  the  hook.  (The  operator 
IS  now  sure  that  he  has  secured  the  tendon  ) 

+1,"  ^'j^^^  T''^'^^^  ^'^^'^  carefully  raised  by  means  of  the 
threads  and  any  remaining  attachments  of  the  muscle  to 
the  globe  completely  divided.  -^uaoie  to 

1  /'f ■  ""^J^.^^eedle  attached  to  the  thread  at  the  inner 
border  of  the  cornea  is  passed  through  the  middle  of  ?he 
divided  miiscle  from  within  outwards,  and  in  such  a  way 

c^junSf'^       "^"^^  -erlylnl 
"  9  The  needles  attached  to  the  threads  at  the  upper 
and  lower  borders  of  the  muscle  are  now  insinuated^ 
the  episcleral  tissue,  and  made  to  emerge  on  the  surSce 


2S6      PARALYSIS  OP  THE  CILIARY  MUSCLE. 


of  the  conjunctiva  at  about  one  eighth  of  an  inch  from  the 
upper  and  lower  margins  of  the  cornea  respectively.  This 
gives  a  broad  and  fan-like  attachment  to  the  muscle. 

"  10.  The  external  rectus  is  now  freely  divided  subcon-' 
junctivally,  and  then,  while  an  assistant  rotates  the  eye- 
ball inwards,  the  corresponding  ends  of  the  three  sutures 
are  closely  and  firmly  tied  and  cut  short. 

"  Should  shortening  of  the  internal  rectus  muscle  or 
removal  of  redundant  conjunctiva  be  deemed  necessary,  it 
may  be  done  just  before  the  ninth  stage.  To  ensure  a 
complete  and  permanent  result,  there  should  be  some  con- 
vergence of  the  eye  immediately  after  the  operation,  and 
no  attempt  should  be  made  to  exercise  the  muscle  for  a 
week  afterwards." 

PAEALYSIS  AND  SPASM  OP  THE  CILIARY  MUSCLE. 

PAKALYSIS  OF  THE  CILIABY  MUSCLE.— This 
affection  is  usually  occasioned  by  some  depressing  ill- 
ness, and  especially  fever  and  diphtheria.  It  is  generally 
first  noticed  during  the  convalescence,  when  it  is  dis- 
covered accidentally  by  the  patient.  The  paralysis  varies 
greatly  in  its  extent,  but  it  is  seldom  complete.  It 
mostly  attacks  children,  but  I  have  met  with  it  once 
in  an  adult,  an  account  of  which  case  I  published  in  the 
"  Lancet."* 

Paralysis  of  the  ciliary  muscle  may  be  induced  artifi- 
cially by  frequent  instillations  into  the  eye  of  a  strong 
solution  of  atropine  (F.  16). 

Symptoms. — A  loss  of  the  accommodative  power  of 
the  eye  in  proportion  to  the  degree  of  the  paralysis  ; 
things  far  oif  are  seen  clearly,  but  those  which  are  near 
are  either  very  misty  or  quite  indistinguishable.  _  The 
far  point  of  vision  is  iinaltered,  but  the  near  point  is 
earned  to  a  distance  from  the  eye.  With  a  convex  glass 
near  objects  are  again  reiidered  distinct ;  the  strength  of 
the  lens  which  an  emmetropic  eye  afi'ected  with  paresis 
requires  for  near  vision  affords  a  fair  estimate  of  the  loss 
of  power  it  has  sustained.  •  In  a  severe  case  the  patient 
may  be  unable  to  see  distinctly  No.  XVI.  of  Jaeger, 
and  yet  with  jJi'oper  convex  glasses  read  with  facility 
No.  I. 

The  foUomng  account  of  a  child  who  was  under  my 
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care  suffering  from  paralysis  of  the  accommodation  of  the 
eye  is  a  good  example  of  this  disease  :  * 

W.  E.,  eat.  eleven,  a  pale,  delicate,  but  bright  and  intelligent 
lad,  was  brought  by  his  father  to  the  hospital  on  account  of  what 
appeared  a  sudden  great  impairment  of  vision  of  both  eyes.  His 
history  was,  that  up  to  a  fortnight  previously  he  had  always  had 
good  sight,  and  could  read  and  write  with  perfect  ease.  Six 
weeks  before  coming  to  the  hospital  he  bad  a  low  fever,  from 
which  he  made  a  fair  recovery,  but  was  much  reduced  by  it.'  One 
day,  shortly  after  his  illness,  he  discovered  on  attempting  to  read 
that  he  was  unable  to  do  so,  but  that  lie  could  distinguish  objects 
at  a  distance.  Examined  with  Jaeger's  test  types,  he  coukl  only 
read  No.  XVI.  at  fifteen  inches  from  his  eyes,  but  he  could  with 
facility  tell  the  hour  of  the  hospital  clock  at  twenty-six  feet  With 
a  convex  lens  of  24"  focus  he  could  read  at  twelve  inches  No  XII  • 
with  a  lens  of  18"  focus  No.  VIII.  ;  with  one  of  12"  focus  No  iv'  • 
and  with  a  9"  focus  lens  No.  I.  Tliis  boy  was  treated  with  pur- 
gatives, iron,  and  good  diet,  and  perfect  rest  to  tlie  eyes,  and  within 
a  month  he  was  able  to  read  No.  I.  perfectly  with  either  eye  and 
could  see  as  well  as  ever  he  did.  ' 

The  prognosis  is  favourable.  All  the  cases  I  have 
seen  have  ultimately  recovered. 

Treatment.— Absolute  rest  to  the  eyes  ;  no  convex 
glasses  should  be  given  to  allow  the  patient  to  read. 
For  children  the  preparations  of  bark  or  iron  (F.  138* 
139,  14-1.,  116)  should  be  prescribed,  with  chanee  of  air.' 
For  adults,  the  mist,  acidi  cum  cinchona  (F.  75)  or  the 
mist,  ferri  perchlor.,  either  with  or  without  small  doses  of 
strychnia  (F.  81,  86). 

As  a  local  application,  the  eyes  may  be  frequentlv 
bathed  with  cold  water,  or  a  cold  douche  may  be  used 
with  the  lids  closed. 

SPASM  OF  THE  CILIARY  MUSCLE  is  a  rare  but 
an  occasional  complication  of  hypermetropia  which  it 
masks  by  rendering  the  eye  temporarily  myopic,  so  that 
distant  vision  is  improved  by  concave  glasses  It  is 
usually  induced  from  overstraining  hypermetropic  eves 
m  repeated  endeavours  to  read  or  do  close  work,  without 
the  aid  of  proper  convex  glasses.  It  is  productive  of  pain 
and  a  feeling  of  tension  of  the  eyes  after  using  them  for 
a  short  time  at  near  objects,  as  in  reading,  writing,  &c. 
This  affection  may  be  diagnosed  by  the  ophthalmoscope, 
when,  m  spite  of  the  apparent  myopia,  the  eye  exhibits  a 
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hj'permetropic  refraction.  It  may  also  be  detected  by 
placing  the  eye  completely  under  the  influence  of  atropine, 
so  as  to  paralyse  the  ciliary  muscle,  and  then  testing  the 
refraction  with  convex  glasses.    (See  Article  HyPEKiiE- 

TEOPIA,  p.  257).  1     . -c  •  n 

Spasm  of  the  ciliary  muscle  may  be  caused  artifacialiy 
hy  applying  the  Calabar  bean  to  the  eye.  (See  Article 
Calauaii  Bean,  p.  98.)  ,  ,  ■    r  ^^ 

Treatment. — Order  the  patient  to  abstam  from  ali 
work,  and  use  the  gutta3  atropia3  (F.  16)  twice  daily  for 
several  days.  The  eye  may  be  then  tried  with  convex 
glasses,  and  having  ascertained  the  degree  of  hyperme- 
tropia,  suitable  spectacles  may  be  ordered,  but  they  should 
not  be  worn  until  the  eyes  have  had  at  least  five  or  six 
weeks'  complete  rest. 

DIPLOPIA. 

DIPLOPIA,  or  double  vision,  is  produced  by  any  cause 
which  prevents  the  optic  axes  from  being  directed  jointly 
on  the  same  point,  so  that  the  impressions  cannot  fall  on 
corresponding  parts  of  the  two  retina.  Two  objects  are 
seen,  a  true  and  a  false  one,  the  latter  varying  in  position 
with  respect  to  the  former  according  to  the  strabismus 
which  is  given  by  the  excess  of  power  in  one  or  more  of 
the  ocular  muscles.  The  existence  of  diplopia  of  course 
implies  that  the  patient  has  binocular  vision. 

There  are  two  forms  of  diplopia,  homonymous  and 
crossGcL 

Homonymous  or  Direct  Diplopia  is  met  with  in 
convergent  strabismus,  when  the  rays  from  the  object  fall 
in  one  eye  on  the  retina  internal  to  the  yellow  spot,  the 
false  impression  is  projected  outwards,  and,  if  emanating 
from  the  right  eye,  is  seen  on  the  right  or  outer  side  of  the 

true  object.  .  a    i  • 

Crossed  diplopia  occurs  in  external  or  divergent  strabis- 
mus, when  the  rays  from  the  object  are  brought  to  a  focus 
in  one  eye  on  the  retina  external  to  the  yellow  spot,  the 
false  image  is  projected  inwards  across  the  nose  =  thus, 
if  it  proceed  from  the  right  eye  it  is  seen  on  the  lett  ot 
the  true  object. 

THE  ACTION  AND  USES  OF  PBISMS, 

The  rays  of  light  as  they  pass  through  a  prism  are  de- 
flected towards  its  base ;  hence  it  is,  that  if  a  prism  is 
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placed  in  front  of  the  eye  with  its  base  towards  the  nose, 
the  rays  being  bent  inwards  will  be  brought  to  a  focus  at 
a  point  internal  to  the  yellow  spot.  The  patient  woald 
now  have  diplopia ;  but  in  order  to  unite  the  two  images 
and  bring  them  on  corresponding  parts  of  the  two  retinaa, 
he  squints  involuntarily  outwards,  and  if  the  prism  is  a 
weak  one,  he  succeeds  in  overcoming  the  displacement. 
The  strabismus  which  is  thus  produced  is  called  a  correc- 
tive squint.  But  if  the  prism  is  strong,  the  patient  is 
unable  in  this  manner  to  correct  the  displaced  imao-e, 
and  he  has  diplopia.  ° 
Prisms  will  be  found  useful— 

1.  To  ascertain  the  presence  of  binocular  vision. 

2.  To  test  the  strength  of  the  muscles  of  the  eye. 
o.  To  wear  as  spectacles  to  correct  diplopia. 

L  To  Ascertain  the  Presence  of  Binocular 
Vision,  that  is,  to  determine  whether  the  patient  uses 
both  eyes  in  looking  at  an  object.  Place  a  prism  of  about 
12  in  front  of  one  eye  with  its  base  outwards ;  if  there 
IS  at  once  a  corrective  inward  squint,  we  maybe  satisfied 
that  the  patient  enjoys  binocular  vision.  If,  however, 
there  is  no  movement  of  the  eye,  and  no  diplopia,  it 
shows  that  the  patient  does  not  use  that  eye,  but  that 
he  is  looking  with  the  other,  and  has  not  therefore  bin- 
ocular vision.  If  now  the  prism  is  placed  before  the 
eye  which  he  _  does  use,  it  will  at  once  move  slightly 
inwards,  but  it  will  not  be  a  corrective  squint,  for  the 
non-seemg  eye  will  at  the  same  time  go  an  equal  dis- 
tance outwards  ;  this  latter,  however,  is  only  an  associated 
movement.  This  mode  of  examining  the  eye  is  often  of 
great  service  in  detecting  impostors,  who,  for  some  reason 
known  only  to  themselves,  are  feigning  the  loss  of  sight 
of  one  eye— in  many  cases  for  the  sake  of  compensation 
after  injury. 

2.  To  Test  with  Prisms  the  Relative  Strength 
of  the  Muscles  of  the  Eye.-A  normal  eye  can 
overcome  a  prism  of  from  16°  to  24°  with  its  base  turned 
outwards  ;  but  with  its  base  inwards,  only  one  of  from  6° 
to  8  —that  is  to  say,  by  a  corrective  squint  it  can  so  re- 
adjust  the  displaced  image  on  the  retina  that  there  is  no 
diplopia  but  binocular  vision.  In  order  to  determine  the 
degree  of  insufficiency  of  power  of  the  internal  recti,  try 
what  IS  the  strongest  prism  with  its  base  turned  outwards 
each  eye  is  able  to  overcome.  A  Hghted  candle  should  be 
placed  seven  or  eight  feet  in  front  of  the  patient,  at  whicK 
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he  is  to  be  directed  to  look.  If  he  is  short- sigli ted,  suffi- 
ciently powerfiil  concave  glasses  should  be  given  to  him  to 
enable  him  to  see  the  light  distinctly.  Prisms  of  increas- 
ing strengths  should  now  be  held  in  succession  with  their 
bases  outwards  before  one  eye,  until  it  is  decided  which 
is  the  strongest  he  can  see  through  without  diplopia. 
The  power  of  the  prism  which  he  can  thus  overcome,  com- 
pared with  that  which  a  normal  eye  can  master,  will 
indicate  the  degree  of  insufficiency  of  the  internal  rectus 
of  that  eye.  The  other  eye  must  then  be  tested  in  a 
similar  manner.  It  will  be  thus  sometimes  found  that  the 
strength  of  the  internal  muscles  has  been  so  reduced,  that 
instead  of  being  able  to  correct  the  displaced  image  pro- 
duced by  a  prism  of  16°  to  24°  as  in  the  normal  eye,  they 
can  only  overcome  one  of  from  4°  to  6°.  Conversely,  the 
strength  of  the  external  recti  may  be  ascertained  by 
testing  the  eyes  with  prisms  with  their  bases  directed 
inwards. 

Another  method  of  measuring  the  strength  of  the 
muscles  of  the  eye  is  as  follows  : — 

A  normal  eye  can  only  overcome  a  prism  of  from  1°  to 
2°  if  the  base  be  turned  either  upwards  or  downwards. 
Place,  therefore,  in  front  of  the  eye  a  prism  of  a  higher 
degree,  and  diplopia  will  be  produced ;  the  false  object 
will  be  projected  either  directly  above  or  below  the  true 
one.  If  the  prism  be  held  with  its  base  upwards,  the  false 
image  will  appear  below  ;  and  if  the  base  be  placed  down- 
wards, the  wrong  impression  will  show  itself  above  the 
true  one,  but  they  will  both  appear  in  the  same  line.  This, 
however,  is  on  the  supposition  that  the  external  and  in- 
ternal recti  of  the  two  eyes  exactly  balance  each  other. 
If  they  do  not,  the  false  object  will  not  only  appear  either 
above  or  below  the  true  one,  but  it  will  be  cast  either  to 
its  outer  or  inner  side,  according  to  the  predominance  of 
power  of  the  external  or  internal  recti,  and  the  diplopia 
will  be  then  either  crossed  or  homonymous.  A  slip  of 
red  glass  placed  in  front  of  one  of  the  eyes  will  at  once 
determine  the  form  of  the  diplopia,  by  giving  a  coloured 
tint  to  one  of  the  objects,  and  thus  indicating  which  of 
the  two  is  the  false  impressiou.  The  extent  of  the  in- 
sufficiency may  then  be  ascertained  by  trying  what 
prism,  placed  in  front  of  the  one  with  its  base  upwards, 
will  restore  the  true  and  false  images  to  a  direct  line  one 
above  the  other.  Of  course,  if  the  diplopia  is  found  crossed, 
.the  prisms  must  be  tried  before  the  eye  with  their  bases 
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turned  inwards ;  aud  if  homonymous,  witH  their  bases 
placed  outwards.  If  the  dij31opia  is  crossed  it  indicates 
an  excess  of  power  in  the  external  recti,  aud  consequently 
an  insufficiency  of  the  internal  muscles ;  and  the  reverse 
if  the  diplopia  is  homonymous. 

3.  To  Wear  as  Spectacles  to  Correct  Diplopia. 
— In  cases  of  paralytic  strabismus,  prisms  are  often  of  great 
service,  and  especially  during  the  progress  of  recovery  from 
palsy  of  the  sixth,  or  partial'paralysis  of  the  third  nerve,  in 
which  the  internal  rectus  is  the  only  muscle,  or  the  one 
principally  affected,  and  where  from  special  reasons  the 
patient  objects  to  keep  the  eye  covered  to  avoid  the 
diplopia.    The  spectacles  should  be  furnished  with  a  piece 
of  plain  plate  glass  for  the  sound  eye,  and  with  a  rightly 
adjusted  prism  for  the  paralytic  one.    Whilst  using  the 
prism,  the  patient  should  be  kept  under  observation, 
as,  if  the  case  is  progressing  to  a  favourable  termination' 
the  prism  will  require  to  be  frequently  changed  for 
anoH,her  of  a  lower  degree  as  the  paralysed  "muscle 
gradually  regains  power,  until  at  last  its  use  may  be 
abandoned. 


PARALYTIC  AFFECTIONS  OF  THE  MUSCLES  OF  THE  EYE. 

The  subject  of  paralysis  of  the  separate  nerves  which 
supply  the  muscles  of  the  eye  is  involved  in  considerable 
obscurity,  as  although  in  many  cases  the  diagnosis  of  the 
paralysis  is  clear,  yet  in  a  vast  number  it  is  difficult  to 
assign  any  satisfactory  explanation  for  the  sudden  or 
gradual  loss  of  power  in  the  structures  sujDplied  by  one 
particular  nerve.  Either  the  third,  fourth,  or  sixth  nerve 
rnay  become  paralysed,  without  their  being  evidence  of 
disease  in  any  other  portion  of  the  nervous  system.  The 
loss  of  power  may  be  sudden,  or  it  may  be  gradual,  the 
paralytic  symptoms  increasing  dailv  until  they  have 
reached  a  certain  point,  at  which,  for  a" time,  they  usually 
remain  stationary.  After  a  variable  interval,  the  nerve 
as  a  rule,  begins  to  recover  its  tone,  and  the  parts  sup- 
pbed  by  it  ultimately  resume  their  normal  action. 

The  immediate  result  of  paralysis  of  one  of  these  nerves 
is  a  strabismus,  caused  by  a  loss  of  the  balance  between 
the  muscles  of  the  affected  eye.  This  is  termed  a  para- 
lytic strabismus,  to  distinguish  it  from  those  forms  of 
squint  which  are  due  to  some  anomaly  in  the  refraction 
ot  the  eye.    The  paralytic  strabismus  has  this  cha- 
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ractevistic,  that,  whereas  in  the  concomitant _  sqmnt  the 
primary  and  secondary  deviations  are  equal,  in  tlie  para- 
lytic the  secondary  is  greater  than  the  primary.  This  is 
easily  seen  by  making  the  following  f V^f  .^^ 
sound  eye  be  covered  with  the.  hand,  and  the  pat^^f  be 

directed  to  look  at  a  given  P^^^*' ^^^^,2"^^^  fpTthan 
or  movement  of  the  paralysed  eye  will  be  far  less  than 
the  associated  or  secondary  movement  of  the  sonnd  one 

If  the  patient  be  directed  to  cover  the  sound  eye  with 
the  hand  and  then  to  walk  across  the  room  wil  suffei 
more  or  less  from  vertigo,  and  frequently  to  such  an 
extent  as  to  cause  him  to  stagger  in_  his  gait  like  a 
drunken  man.  This  inability  to  co-ordinate  the  action  of 
the  muscles  under  the  direction  of  the  paralysed  eye  is 
mos?  marked  when  the  palsy  of  the  nerve  comp  ete^ 
In  cases  of  diplopia  from  commencing  paialysis  of  an 
ocular  nerve  when  there  is  a  difficulty  in  deciding  which 
is  the  affected  eye.  a  rapid  and  correct  diagnosis  may  be 
oftea  made  by  telling  the  patient  to  walk  ^  f  ort  distance 
with  his  hand  placed  first  over  one  eye,  and  then  over  the 
other.   The  affected  eye  is  the  one  which  when  the  othei 

'^S:;ilstJ- rne'oSVe  of  the  ocular  nerves  may  be 

caused  by — 

a.  Intra-cranial  disease. 

S.  Intra-orbital  disease.  .  , 

y.  Blood-poisoning,  such  as;  syphilis,  rheumatism,  and 

gout. 
8.  Eeflex  irritation. 

a  Prom  Intra-cranial  Disease.-When  pamlysis 
of  the  ocSii  muscles  proceeds  from  disease  o  the  brain, 
it  is  seldom  confined  to  the  structures  supplied  by  one 
UcSar  nerve;  or  if  during  the  early  ^ym^^^^^^^^ 
one  nerve  is  involved,  there  are  usually  other  indications 
orcSiaf  mischief.  The  patient  totters  o^"  tnps  n 
walking,  or  has  pain  or  giddiness  "\,^!^^J^3^3^'^f  ^e^. 
bans  has  some  loss  of  power  in  the  muscles  oi  ex 
prrssion  or  a  diminution  of  sensibility  m  the  skm  of 

^\%%om  Intra-orbital  r)isease.--Pressure  upon 
of  the  ocular  nerves  in  their  course  along  the  orbit 
+7the  eve  ?dll  cause  a  partial  or  complete  paralysis  of 
f  u/ctions.    This  may  be  induced  by  a  tumour  withm 
£  orlTo'Sy  an  orbital  Lde,  or  by  some  mflammatory 
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or  specific  exudation  either  around  tlie  nerve  or  within 
its  sheath, 

y.  From  Blood-poisoning.  —  To  either  syphilis, 
rheumatism,  or  gout  many  of  the  cases  of  paralysis  of 
one  of  the  motor  nerves  of  the  eye  are  to  be  attributed. 
A  thickening  of  the  fibrous  sheath  of  dura  mater, 
through  which  the  nerve  runs  in  its  passage  to  the  orbit,  • 
or  some  inflammatory  exudation  peculiar  to  the  affection 
from  which  the  patient  suffers,  may  compress  the  nerve 
and  paralyse  its  functions.  We  have  iUustrations  of 
analogous  forms  of  local  palsy  in  the  paralysis  of  the 
muscles  of  the  face,  from  palsy  of  the  portio  dui-a  of  the 
seventh  nerve,  and  in  facial  anesthesia  from  palsy  of  the 
fifth.  Both  of  these  examples  may  undoubtedly  be  due 
to  a  pressure  on  the  nerves,  either  from  an  inflammatory 
thickening  of  neighbouring  structures,  or  from  some 
morbid  deposit  dependent  on  a  blood  jjoison. 

5.  Fx'om  Reflex  Irritation. — It  is  always  difficult 
to  obtain  direct  evidence  to  prove  that  the  functional  dis- 
turbance of  a  nerve  is  dependent  on  distant  irritation. 
I  think,  however,  that  there  can  be  no  doubt  but  that 
many  of  the  forms  of  local  paralysis  which  are  met  with 
both  in  the  child  and  the  adult  are  due  to  this  cause,  and 
that  frequently  the  palsy  of  an  ocular  nerve  may  also 
arise  from  it.  The  most  striking  iUustrations  of  this 
class  of  disease  are  to  be  found  in  the  cases  of  infantile 
paralysis,  where  a  single  muscle,  as  the  tibialis  anticus,  or 
the  long  exteusor  of  the  toes,  or  a  group  of  muscles,  as 
the  flexors  or  the  extensors  of  the  leg,  become  suddenly 
deprived  of  power.  Mr.  William  Adams,  in  speaking  of 
infantile  paralysis,  says,  "  It  is  frequently  neither  pre- 
ceded nor  accompanied  by  any  cerebral  symptoms,  and, 
even  when  such  symptoms  show  themselves,  they  are 
generally  of  a  transient  character;  "  and  further  on  he 
remarks,  "  This  form  of  paralysis  generally  takes  place 
during  the  period  of  first  dentition,  and  would  seem  to  be 
connected  with  the  u-ritation  attending  this  process  ;" 
and,  "  that  a  marked  characteristic  of  this  affection  is'a 
tendency  to  spontaneous  cure."* 

On  inquiring  into  the  history  of  many  of  the  cases  of 
palsy  of  an  ocular  nerve,  no  symptoms  of  syphilis,  rheu- 
matism, or  gout  _  are  to  be  detected,  and  there  are  no 
evidences  of  brain  disease  or  mischief  within  the  orbit. 


♦  Club  Foot,  by  AVilliam  Adams,  pp.  'Jl,  r,2. 
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A  further  investigation,  liowever,  will  frequently  discover 
as  the  cause  of  the  palsy,  some  eccentric  irritation  in  a 
disorder  of  the  liver,  stomach,  or  some  other  portion  of 
the  intestinal  canal. 

The  analogy  between  infantile  paralysis  and  some  of 
the  cases  of  palsy  of  the  ocular  muscles  at  once  becomes 
manifest.  In  both,  cerebral  symptoms  may  be  wanting 
or  may  have  been  only  transient ;  in  both,  remote  irrita- 
tion may  be  the  exciting  cause  of  the  palsy  ;  in  children 
it  is  usually  dentition,  and  in  adults  derangement  of  the 
abdominal  viscera :  and,  lastly,  in  both  we  have  the  same 
tendency  to  spontaneous  cure.  The  nerve  which  is,  I  be- 
lieve, the  most  frequently  affected  from  reflex  irritation  is 
the  sixth. 

Before  describing  the  symptoms  which  indicate  para- 
lysis of  one  or  more  of  the  muscles  of  the  eye,  I  will  first 
briefly  refer  to  the  anatomy  and  functions  of  each  of  the 
motor  ocular  nerves. 

THE  THIBD  NERVE— «roior  oculi—ia  the  largest  of 
the  three  motor  nerves  which  supply  the  muscles  of  the 
eye.  In  its  course  along  the  outer  wall  of  the  cavernous 
sinus  it  divides  into  two  branches,  a  superior  and  an 
inferior,  which  enter  the  orbit  through  the  sphenoidal 
fissure,  passing  between  the  two  heads  of  the  external 
rectus. 

a.  The  superior  division  supplies 

The  levator  palpebrse. 

The  superior  rectus. 
/3.  The  inferior  division  supplies 

The  internal  rectus. 

The  inferior  rectus. 

The  inferior  oblique,  and  a  branch  to  the 
lenticular  ganglion  (its  short  root). 
In  addition  to  the  above-named,  the  third  uerve  through 
its  branch  to  the  lenticular  ganglion  supphes,  under  the 
name  of  the  ciliary  nerves,  the  muscular  structures  witlim 
the  eye,  the  ciliary  muscle  and.  sphincter  pupiUaa  of  the 

ii'is.  .      ,T    ,1  •  1 

In  the  outer  wall  of  the  cavernous  sinus  the  third  uorve 
communicates  with  the  ophthalmic  division  of  the  fifth, 
and  with  the  cavernous  plexus  of  the  sympathetic. 

The  functions  of  the  third  nerve  are:  to  preside  over 
the  action  of  the  muscles  to  which  it  sends  branches 
and  under  the  influence  of  light  upon  the  retina  to  cllcct 
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the  contraction  of  tlie  pupil.  "  The  motor  action  of  the 
third  nerve  may  therefore  be  excited  through  the_  optic 
nerve.  There  can  be  no  doubt  indeed,  that  this  is  the 
ordinary  method  by  which  contraction  of  the  pupil  is 
produced  during  life  ;  the  stimulus  of  light  falling  upon 
the  retina  excites  the  optic  nei-ve,  and  through  it  that 
portion  of  the  brain  in  which  the  third  nerve  is  im- 
planted."* 

Paralysis  of  the  third  nerve  may  be  either  com- 
plete or  partial. 

"When  the  paralysis  is  complete,  there  is  an  absolute  loss 
of  power  in  all  the  structures  of  the  eye  supplied  by  the 
third  nerve.  The  levator  palpebrae  being  paralysed,  the 
upper  lid  droops  over  the  eye  and  cannot  he  raised  by  the 
patient.  The  superior,  inferior,  and  internal  recti,  and 
the  inferior  oblique  muscles,  have  ceased  to  exercise  any 
control  over  the  movements  of  the  globe,  and  the  eye  is 
under  the  dominion  of  the  external  rectus  and  the  superior 
oblique,  which,  acting  together,  draw  the  globe  outwards 
and  slightly  downwards.  A  strong  divergent  strabismus 
is  thus  given  to  the  eye,  and  the  patient  has  crossed 
diplopia,  the  false  object  appearing  across  the  nose  on 
the  other  side  of  the  true  one  (see  Crossed  Diplopia, 
page  288).  But  in  addition  to  this,  the  pupil  is  widely 
dilated,  and  from  paralysis  of  the  ciliary  muscle  the 
accommodation  is  destroyed.  From  the  complete  relaxa- 
tion of  so  many  of  the  ocular  muscles  there  is  generally  a 
slight  protrusion  of  the  globe.  If  the  patient  be  directed 
to  close  the  sound  eye,  he  will  generally  walk  with  an  un- 
steady gait,  and  miss  the  objects  he  endeavours  to  seize. 
Such  are  the  symptoms  of  a  complete  paralysis  of  the 
third  nerve ;  but  it  is  seldom,  exce^it  in  cases  of  cerebral 
disease,  or  of  tumours  in  the  orbit,  that  all  the  bi'anches 
of  the  nerve  are  thus  affected. 

Partial  paralysis  of  the  third  nerve  may  exist  in 
two  forms. 

a.  Thei'C  may  be  a  diminution  rather  than  an  absolute 
loss  of  power  in  all  the  structures  which  the  nervp 
supplies,  and  the  patient  then  exhibits  the  symptoms 
already  described,  but  in  a  modified  degree.  The  ptosis 
is  only  partial ;  the  pupil  is  dilated,  but  not  to  its  utmost, 


*  Todd  fvnd  Bo\Yman's  Pliysiological  Anatomy,  1st  edit,  vol,  ii, 
p.  10.3. 
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and  the  accommodative  power  of  the  eye  is  diminished ; 
there  is  a  divergent  strabismus  with  crossed  diplopia,  but 
it  is  not  extreme,  and  with  an  extraordinary  effort  the 
patient  can  draw  the  eye  either  slightly  inwards,  upwards, 
or  downwards. 

^.  In  many  cases,  however,  of  partial  paralysis  of  the 
third  nerve,  some  of  its  filaments  only  are  affected.  The 
loss  of  power  may  be  confined  to  one  or  more  of  the  recti 
muscles,  any  one  of  which  may  be  separately  paralysed ; 
but  the  palsy  is  seldom  if  ever  limited  to  the  inferior 
oblique.  The  muscle  which  is  the  most  frequently  in- 
volved is  the  internal  rectus  ;  it  is  rare  for  the  superior  or 
inferior  rectus  to  be  paralysed  whilst  the  internal  muscle 
remains  intact.  The  pupil  is  generally  more  or  less 
dilated,  but  I  have  seen  it  in  exceiDtional  cases  of  its 
normal  size ;  the  levator  palpebras  frequently  retains  its 
influence  over  the  upper  lid,  even  when  one  or  more  of  the 
muscles  of  the  eye  are  paralysed^  There  is  always  some 
diplopia,  the  false  object  varying  in  position  with  respect 
to  the  true  one,  in  accordance  with  the  muscle  or  muscles 
which  have  lost  their  jjower  ;  thus — 

In  paralysis  of  the  internal  rectus,  there  is  a  diver- 
gent strabismus,  but  the  eye  can  be  turned  upwards  or 
downwards.  The  diplopia  is  crossed,  and  the  false  object 
is  on  a  level  with  the  true  one. 

In  paralysis  of  the  superior  rectus,  the  eye  is  dis- 
placed downwards  and  outwards  by  the  combiiaed  action 
of  the  inferior  and  external  recti  and  superior  oblique 
muscles,  whenever  an  attempt  is  made  to  look  up.  The 
diplopia  is  crossed,  and  the  false  object  is  above  the  level 
of  the  true  one. 

In  paralysis  of  the  inferior  rectus,  the  eye  deviates 
upwards  and  outwards  by  the  combined  action  of  the 
superior  and  external  recti  and  the  inferior  oblique 
muscles,  when  an  effort  is  made  to  look  down.  The 
dijDlojiia  is  crossed,  and  the  false  object  is  projected  below 
the  level  of  the  true  one. 

THE  FOTTRTH  NERVE— i7ie  trochlear— the  smallest 
of  the  cerebral  nerves,  passes  along  the  outer  wall  of  the 
cavernous  sinus,  and  enters  the  oi-bit  by  the  sphenoidal 
fissure.  It  then  mounts  above  the  other  nerves,  and 
running  close  to  the  periosteum  of  the  roof  of  the  orbit, 
it  applies  itself  to  the  orbital  surface  of  the  suj^erior 
oblique  muscle.  As  it  traverses  the  wall  of  the  cavernous 
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siuus,  it  communicates  with  tlie  sympathetic  throu'^h 
hlameuts  from  the  carotid  plexus,  and  as  it  enters  the 
orbit,  it  occasionally  gives  a  branch  to  the  lachrymal 
nerve.  The  function  of  the  fourth  nerve  is  entirely 
motor. 

In  paralysis  of  the  fourth  nerve,  the  early  sym- 
ptoms  are  often  obscure  and  easily  overlooked ;  but  when 
the  palsy  is  complete,  they  are  usually  sufficiently  marked 
to  be  diagnosed  by  a  careful  examination  of  the  eye  It 
should  be  remembered  that  the  function  of  the  superior 
obhque  in  health  is  to  roll  the  eye  downwards  and  out- 
wards, and,  that,  therefore,  no  defect  of  sight  arisino-from 
a  want  of  power  in  this  muscle  will  be  noticed  by  the 
patient  so  long  as  his  eyes  are  fixed  on  objects  above  the 
horizontal  mesial  line. 

Paralysis  of  the  superior  oblique  is  occasionally  con- 
genital and  frequently  in  such  cases  the  patient  will 
instmctiyely  incline  his  head  to  the  opposite  side  to 
enable  him  to  get  single  vision  with  the  two  eyes.  In  a 
few  instances  it  is  probable  that  this  constant  habit  of 
holding  the  head  on  one  side,  to  correct  the  diplopia 
caused  by  congenital  palsy  of  the  fourth  nerve  has  been 
the  cause  of  wry-neck. 

The  symptoms  which  characterize  palsy  of  this 
muscle  are  that  whenever  a,n  attempt  is  made  to  look 
downwards  the  affected  eye  is  drawn  slightly  upwards  and 
inwards,  and  the  patient  has  homonymous  diplopia,  the 
false  object  appearing  to  the  outer  side  and  below  the 
level  of  the  true  one,  and  slanting  towards  it.  The 
interval  between  the  true  and-  false  imioressions,  both  in 

cdiy  tpresset'  '""""'^'''^  ^^^'^^  ^« 

.a?;?^  ^^^^''^  NERVE-a&cZitcc,.s-crosses  the  caver- 
nous sm  us  lying  close  against  the  outer  side  of  the  S- 
ternal  carotid  artery.  It  enters  the  orbit  throuo-h  the 
sphenoidal  fissure,  passing  between  the  two  heads  of  t  e 

"  S^r  buttr  *?n'>  ""^f  ^      which  muscle 

is  distributed.     In  its  passage  through  the  cavernous 
sinus  It  receives  sympathetic  filaments  from  thrcaS 
plexus  and  a  branch  from  Meckel's  ganglio^   The  W 
tion  of  the  sixth  nerve  is  entirely  motor 
_  In  paralysis  of  the  sixth  nerve  tliere  is  i  nnrl-Pri 
internal  sti;abismus;  the  eye,  when  tL    a  sy  s  comp  ete 
cannot  be  drawn  outwards  beyond  the  mesial  line  of  the 
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orbit,  but  it  can  be  turned  freely  in  all  other  directions. 
There  is  homonymous  diplopia,  the  false  image  being 
projected  to  the  outer  side  of  the  true  one.  If,  with  the 
sound  eye  closed,  the  patient  endeavours  to  seize  an 
object,  he  misses  his  aim,  the  hand  passing  to  its  outer 
side.  In  walking  he  generally  turns  his  head  rather 
towards  the  side  opposite  to  that  of  the  affected  eye,  so 
as  to  avoid  the  diplopia  by  not  looking  outwards. 

All  the  ocular  muscles  may  be  paralysed  from  cerebral 
disease,  or  from  tumours  of  the  orbit ;  the  eye  is  then 
rendered  prominent  and  stationary  in  the  centre  of  the 
orbit. 

The  prognosis  of  the  paralytic  affections  of  the 
muscles  of  the  eye  is  determined  by  the  following  con- 
siderations : — 

a.  The  Cause  of  the  Paralysis— "When  the  loss 
of  power  proceeds  from  some  syphilitic,  rheumatic,  or 
gouty  disease,  or  from  some  reflex  irritation,  the  prospect 
of  recovery  under  suitable  remedies  is  favourable.  When, 
however,  the  paralysis  arises  from  intra-cranial  mischief, 
and  is  associated  with  other  cerebral  symiDtoms,  the 
prognosis  is  bad.  .  .  . 

/3.  The  Extent  of  the  Paralysis,  whether  it  is 
partial  or  complete,  or  confined  to  the  muscles  supplied 
by  one  nerve,  is  an  important  point  to  decide.  The 
prognosis  is  always  most  favourable  when  the  paralysis 
is  partial  and  limited  to  one  ocular  nerve,  and  when 
there  are  no  other  symptoms  of  disease  of  the  nervous 
system.  . 

y.  The  Length  of  Time  the  Paralysis  has 
Lasted.— If  the  loss  of  power  has  been  persistent,  and 
no  improvement  has  taken  place  in  spite  of  judicious 
treatment,  the  prognosis  is  unfavourable.  There  are, 
however,  many  cases  in  which  recovery  progresses  to  a 
certain  point,  and  then  ceases  ;  the  paralysed  miiscle  does 
not  completely  regain  its  former  tone,  and  a  slight  stra- 
bismus with  diplopia  remains.  For  such  patients  much 
may  be  done  by  local  treatment. 

Treatment.— If  the  paralysis  is  due  to  syphihs, 
rheumatism,  or  gout,  the  patient  must  be  treated  constitu- 
tionally, with  the  medicines  suited  to  these  special  diseases. 
In  most  cases  benefit  is  gained  from^small  and  repeated 
doses  of  the  iodide,  or  the  iodide  and  bromide  of  iDotassium 
(F  91  97).  or  of  the  iodide  of  potassium  combined  with 
iron  (.F  92).    The  bowels  should  be  freely  opened  by  a 
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purgative,  and  counter- irritation  may  be  used  behind  the 
ear,'  either  by  rubbing  in  a  stimulating  liniment,  or  by 
applying  a  small  blister.  In  syphilitic  cases,  pil. 
hydrarg.  subchloridi  comp.  gr.  5  may  be  given  every 
other  night  for  a  short  time,  or  a  little  of  the  unguent, 
hydrarg.  may  be  rubbed  night  and  morning  into  the 
temple  of  the  affected  eye.  Where  reflex  irritation  may 
be  reasonably  expected  to  be  the  cause  of  the  paralysis,  as 
in  certain  cases  of  palsy  of  the  sixth  nerve,  the  source  of 
the  mischief  must  be  sought  for  in  some  functional 
derangement  of  abdominal  viscera.  The  important  con- 
nection between  the  sixth  nerve  and  the  sympathetic  is, 
1  think,  quite  sufficient  to  account  for  its  being  prejudi- 
cially influenced  by  visceral  irritation. 

To  relieve  the  diplopia,  which  is  so  distressing  to  the 
patient,  the  affected  eye  should  be  excluded,  either  by 
being  covered  with  a  bandage,  or  by  the  use  of  a  pair  of 
spectacles  with  large  curved  glasses,  one  of  which  has 
been  completely  darkened.  In  certain  cases,  prisms  are 
of  the  greatest  service  in  uniting  the  double  images,  but 
it  must  be  remembered  in  xising  them,  that  they  will  have 
to  be  repeatedly  changed,  as  the  palsied  muscle  regains 
its  power.  For  the  internal  strabismus,  from  paralysis 
of  the  external  rectus,  the  prism  must  be  placed  with  its 
base  outwards ;  and  for  the  external  strabismus,  from 
paralysis  of  the  internal  rectus,  the  prism  must  be  used 
with  its  base  inwards. 

When  the  paralysis  is  probably  dependent  on  a  local 
affection  of  the  nerve,  as  from  some  rheumatic  or  gouty 
effusion,  Faradization  is  often  of  the  greatest  service,  but 
it  should  not  be  recommended  if  there  is  any  reason  to 
suspect  cerebral  disease. 

Under  one  or  other  of  the  methods  of  treatment  I  have 
described,  the  majoi-ity  of  the  cases  of  palsy  of  one  of  the 
ocular  nerves  will  steadily  progress  to  complete  recovery. 
There  are,  however,  occasionally  instances  when  the 
remedies  fail,  and  the  muscle  having  regained  a  certain 
amount  of  power  ceases  to  improve.  When  this  happens 
and  the  strabismus  and  diplopia  have  continued  stationary 
for  some  months,  an  operation  may  be  performed  witli 
advantage,  to  restore  the  balance  of  power  between  the 
muscles.  If  the  paralytic  strabismus  be  divergent,  the 
external  rectus  may  be  divided  ;  and  should  this  fail,  the 
internal  rectus  may  be  brought  forward,  as  recommended 
in  the  Article  Strabismus,  page  283.    If,  however,  the 
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remaining  strabismus  te  convergent,  the  internal  rectus 
may  be  divided. 

INVOLUNTARY  OSCILLATIONS  OF  THE  GLOBES 

— Nystagmus— usually  indicate  an  unsound  state  of  the 
nervous  system  of  the  eye.  They  are  frequently  asso- 
ciated with  congenital  cataract,  and  with  detective  vision 
produced  from  any  cause  in  early  childhood;  they  are 
also  often  met  with  in  albinos.  These  rapid  movements 
of  the  eyes  are  quite  beyond  the  patient's  control  and 
continue  without  his  knowledge.  The  oscillations  are 
nearly  always  horizontal,  but  I  have  seen  cases  in  which 
they  were  both  vertical  and  rotatory,  and  I  have  had  one 
patient  in  whom  the  oscillations  were  rotatory  only,  the 
movements  being  caused  by  the  alternate  contractions  of 
the  superior  and  .inferior  oblique  muscles.  Occasionally 
one  eye  only  is  affected  with  nystagmus,  and  then  it  is 
generally  horizontal,  but  in  one  case  in  a  boy  u.nder  my 
care,  the  one  eye  afl'ected  had  vertical  nystagmus.  Not- 
withstanding tl:e  incessant  oscillations  of  the  globes,  the 
power  to  move  the  eyes  together  in  all  directions  is  un- 
affected. The  division  of  the  ocular  muscles  affords  no 
rehef  to  the  constant  oscillatory  motions.  In  one  patient, 
from  whom  I  had  occasion  to  remove  a  shrunken  globe 
which  oscillated  in  concert  with  its  fellow,  the  muscles 
continued  their  alternating  action,  and  jerked  the  con- 
junctiva to  which  their  cut  ends  had  become  attached,  in 
unison  with  the  movements  of  the  remaining  eye. 

Miners'  Nystagmus.— Dr.  Oglesby,  of  Leeds,  has 
drawn  attention  to  a  horizontal  nystagmus  which  occurs 
amongst  the  miners  in  coal  pits.  He  says :—"  Of  the 
many  cases  I  have  now  seen,  I  have  never  met  with  any 
patient  who  described  the  origin  of  the  affection  differently 
from  his  fellows.  The  statement  they  make  is  somewhat 
as  follows  :— '  I  enjoy  excellent  health,  and  have  never, 
until  the  commencement  of  the  present  seizure,  suffered 
from  any  affection  of  the  eyes.  One  morning  after  enter- 
ing  the  pit,  and  stooping  in  the  usual  manner  to  get  coal, 
ray  lamp  bein^  placed  a  few  feet  away,  I  was  startled  to 
find  that  the  light  was  rapidly  moving  to  and  fro,  and 
believing  that  something  must  be  very  wrong,  I  at 
once  assumed  the  erect  posture,  when  I  was  sur])riscd 
to  find  the  light  from  my  lamp  quite  stationary.  Think- 
iuo-  tliat  I  must  be  mistaken  in  the  belief  that  my  lamp 
Avas  moving,  I  bent  again  to  work,  and  again  found  my 
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lamp  moving  quickly  from  side  to  side;  since  then 
this  symptom  has  always  occurred  when  my  head  and 
neck  are  bent  when  at  work,  and  it  has  become  so  much 
worse  with  each  day's  work  that  now  I  cannot  manage  to 
get  coal  with  safety,  and  have  left  the  pit.'  " 

Dr.  Oglesby  states  that  "  The  disease  is  not  preceded 
by  premonitory  symptoms,  is  very  constant  ever  after- 
wards, is  never  amenable  to  treatment,  as  a  rule  occurs 
only  in  adults,  and  never  except  in  a  miner."  * 

Dr.  Oglesby  adds,  however,  as  a  postscript  to  his  paper, 
that  he  has  had  a  case  in  which  the  nystagmus  has 
entirely  disappeared  iinder  a  six  weeks'  course  of 
strychnia— a  ding  which  he  had  often  prescribed  before 
without  benefit. 

Dr.  Hudson,  of  Redruth,  states  :— "  That  although  he 
had  had  a  very  large  experience  of  Cornish  miners,  he 
had  never  met  witli  miners'  nystagmus  except  in  men 
who  had  acquired  it  whilst  working  in  coal  mines  in  the 
north."  t 

The  miners'  nystagmus  is  probably  due  to  the  excessive 
strain  of  the  eyes  to  see  the  work  at  which  they  are 
engaged  in  a  dim  light. 

Voluntary  Nystagmus,  or  the  power  of  inducing 
nystagmus  at  will,  is  rare.  In  the  Eoyal  London 
Ophthalmic  Hospital  Eeports,  vol.  x.,  p.  203, 1  reported 
the  two  following  cases,  and  I  have  since  heard  of 
others. 

Case  L — A  gentleman,  .after  he  had  consulted  me  about  himself, 
told  me  that  he  possessed  the  power  of  shaking  both  Ids  eyes,  and 
that  ho  had  been  able  all  his  life  to  shake  them  at  will.  At  my  re- 
quest he  gave  me  a  perfomiance.  First,  making  both  his  eyes 
steady,  ho  then  set  both  into  rapid  lateral  motion,  so  rapid 
that  the  outline  of  the  corneas  was  completely  lost  to  view._  The 
movements  were  really  an  exaggeration  of  what  is  seen  in  horizontal 
nystagmus,  but  they  were  so  rapid  that  the  margins  of  the  cornese 
could  not  be  defined. 

Case  II. — A  former  house  surgeon  in  the  Koyal  London 
Ophthalmic  Hospital  possessed  the  power  of  voluntai-y  nystagmus, 
but  the  lateral  movements  of  his  eyes  were  not  nearly  so  rapid  as 
in  the  case  above  related.  Before  setting  his  ej-es  in  lateral  motion, 
he  had  to  converge  them  sufficiently  to  squint,  and  then  he  could 
simulate  horizontal  nystagmus.  The  movements  wei'o  completely 
under  his  control,  and  could  be  started  and  arrested  instanter. 


*  Transactions  of  Ophthalmological  Society,  vol.  ii.  p.  243, 
t  Hid.  vol.  ii.  p.  250. 
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Treatment. — The  only  treatment  wliicli  is  likely  to 
dimiuish  the  frequency  of  the  oscillations  is  to  improve, 
it'  possible,  the  sight,  and  this  is  one  of  the  strongest 
reasons  in  favour  of  an  early  operation  for  cougeuital 
cataract  in  those  cases  where  the  opacity  of  the  lens  is 
sufficient  to  prevent  the  child  discerning  objects.  When 
the  cataract  is  thus  complete,  even  though  there  may  bo 
no  oscillatory  movements,  they  may  after  a  time  bo 
acquired,  and  the  good  effects  of  a  future  operation  will 
be  then  diminished. 


CHAPTER  Vlir. 
SPECIAL  INJUEIES  OF  THE  EYE. 
FOREIGN  BODIES  WITHIN  THE  EYE. 

tHE  LODGMENT  OF  A  FOEBiaN  BODY  WITHIN 

THE  EYE  is  one  of  the  most  serious  injuries  which  can 
happen  to  that  organ,  and  the  importance  of  ascertaining 
correctly,  as  soon  as  possible  after  the  infliction  of  an 
injury,  whether  there  is  a  foreign  body  within  ,it,  cannot 
be  over-estimated.  The  prognosis  of  the  case  rests 
entirely  on  the  elucidation  of  this  one  point. 

Every  penetrating  wound  of  the  globe  should  be 
specially  examined  with  reference  to  the  possibihty  of 
there  being  a  foreign  body  within  the  eye. 

The  dangers  of  a  foreign  body  within  the  eye  are— 

1.  The  risk  of  the  eye  being  completely  destroyed  by 
the  inflammation  which  its  presence  may  excite. 

2.  If  the  eye  has  been  destroyed  by  the  inflammatory 
action  which  the  foreign  body  has  induced,  the  stump,  or 
that  which  remains  of  the  eye,  will  be  liable  to  repeated 
attacks  of  inflammation  so  long  as  the  foreign  body  con- 
tinues embedded  in  it;  and  with  each  attack  there  will  be 
an  increased  danger  of  the  other  eye  becoming  affected 
■with  sympathetic  ophthalmia. 

All  the  evidence  we  can  collect  may  be  m  favour  of 
there  being  a  foreign  body  within  the  eye  ;  yet  if  we  can- 
not see  it,  and  we  have  no  reason  to  believe  that  it  is 
buried  within  the  lens,  we  must  wait  for  symptoms,  and 
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treat  tliem  as  they  arise.  The  progress  of  the  case  will 
as  a  rule  quickly  determine  whether  there  is  a  foreiga  body 
within  the  eye,  although  in  some  exceptional  instances  it 
excites  but  little  if  any  irritation. 

The  symi^toms  which  strongly  favour  the  presumption 
that  a  foreign  body  is  within  the  eye  when  a  careful 
examination  fails  to  detect  it,  are — 

a.  An  increase  or  a  continuance  of  the  inflammation 
primarily  excited  by  the  injury  in  spite  of  all  the  remedial 
agents  which  may  have  been  used  to  arrest  it. 

/3.  If  the  first  inflammatory  symptoms  have  subsided, 
the  continuance  of  a  subacute  choroido-iritis  or  choroido- 
retinitis  uninfluenced  by  proper  local  and  constitutional 
treatment. 

y.  The  non-union  of  the  corneal  wound,  when  the 
cornea  has  been  the  part  of  the  eye  involved  in  the  in- 
jury ;  or  the  only  partial  closure  of  the  wound,  leaving 
a  fistula  through  which  there  is  a  constant  drain  of  the 
aqueous,  causing  the  iris  to  lie  in  contact  with  the 
cornea. 

_  5.  Severe  and  continued  pain  in  the  eye,  uupropor- 
tioned  to  the  apparent  existing  inflammation,  and  un- 
alleviated  by  the  ordinary  local  applications  and  medi- 
cines. 

Treatment  of  Foreign  Bodies  within  the  Eye. 

— In  all  cases  of  a  foreign  body  within  the  eye,  the  treat- 
ment undoubtedly  is,  if  it  can  be  seen  and  the  removal  of 
it  IS  practicable,  to  take  it  away.  But  the  object  may  be 
so  placed  that  it  can  be  seen,  yet  from  its  situation  an 
attempt  to  remove  it  will  incur  a  risk  of  loss  of  the  eye, 
or  from  the  difficulty  of  reaching  it,  the  operation  will 
probably  fail :  how,  then,  should  we  act  ?  My  answer  to 
this  is : — 

1.  If  it  is  creating  irritation,  without  hesitation 
endeavour  to  remove  it. 

In  all  cases  where  the  surgeon  deems  it  right  to  attempt 
the  removal  of  a  foreign  body  from  within  the  eye,  he 
ought  to  have  a  discretionary  power,  that  if  he  fail  to 
find  it,  he  may  remove  the  globe  whilst  the  patient  ia 
stm  under  chloroform,  if  circumstances  render  it  advis- 
able. 

^L^^^  foreign  body  is  creating  no  irritation, 
and  there  is  a  fair  amount  of  vision,  and  an 
attempt  to  remove  it  woiild  greatly  hazard  the 
eye.— iiven  in  such  a  case,  provided  the  patient  has  the 
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second  eye  good,  I  would  endeavour  to  remove  the  foreign 
body ;  but  if  the  injured  eye  is  the  only  seeing  one,  no 
operation  should  be  performed  until  symptoms  of  irrita- 
tion arise. 

When  the  foi-eign  bod}"-  within  the  eye  is  a  chip  of  iron 
or  steel  an  attempt  should  be  made  to  remove  it  with  the 
electro-magnet;  small  fragments  of  iron  even  when 
lying  in  the  vitreous  have  been  successfully  removed  by 
its  agency.  We  are  indebted  to  Dr.  McKeown,  of 
Belfast,  for  having  drawn  attention  to  the  value  of  the 
magnet  in  diagnosing  the  presence  and  for  extracting 
pieces  of  iron  or  steel  from  within  the  eye  ;*  and  to  Mr. 
Simeon  Snell,  of  Sheffield,  for  having  devised  a  very 
efficient  electro-magnet.  One  advantage  he  claims  for 
his  electro-magnet  is,  "  that  in  a  case  where  the  portion 
of  metal  is  visible,  the  needle  may  be  advanced  to  it 
before  the  magnetic  influence  is  brought  into  force."t 
I  have  used  the  electro-magnet,  and  have  been  much 
pleased  with  the  results  obtained  by  it. 

In  every  case  where  the  eye  is  destroyed  for  visual 
purposes  by  the  inflammation  induced  by  a  penetrating 
wound,  and  there  is  reason  to  believe  that  a  foreign  body 
is  lodged  within  the  globe,  the  only  treatment  to  be 
adopted  is  to  excise  it.  It  has  ceased  to  be  an  organ  of 
vision,  and  at  some  future  period  it  may,  and  very  pro- 
bably will,  become  a  source  of  much  danger  to  the  sound 
eye. 

INJURIES  OF  THE  EYE  FROM  ESCHAROTICS. 

QUICK  LIME,  or  lime  before  it  has  been  slaked  by  the 
addition  of  water,  is  the  most  destructive  agent  that  can 
come  in  contact  with  the  surface  of  the  eye.  If  it  is  in 
sufficient  quantity  and  is  allowed  to  remain  long  enough 
in  apposition,  absolute  destruction  of  the  part  ensues,_  a 
slough  follows,  and  complete  loss  of  the  eye  js  a  not  in- 
frequent result.  In  the  smallest  quantity  it  is  a  most 
powerful  irritant :  a  spasmodic  contraction  of  the  orbi- 
cularis tightly  closing  the  lids  upon  the  globe,  and  a 
copious  flow  of  tears  follow  the  introduction  of  even  a 
particle  of  lime  into  the  eye.  The  epithelium  is  at  pnce 
whitened  and  destroyed,  and  a  sharp  clear  line  will  mdi- 

*  British  Medical  Journal,  1874,  vol.  i.  p.  800. 
t  Ibid.  1881,  vol.  i.  p.  843. 
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cate  the  boundary  of  the  part  which  has  been  affected  by 
the  lime ;  outside  this  boundary  the  conjunctiva  is  ex- 
cessively red  and  more  or  less  chemosed  ;  and  the  lids,  if 
the  injury  is  severe,  are  cedematous. 

If  the  epithelium  only  is  destroyed,  it  will  be  replaced, 
and  no  markings  of  the  injury  will  remain;  but  it  is 
seldom,  if  ever,  that  the  action  of  unslaked  lime  is  thus 
hmited  j  the  whole  thickness  of  the  tissue  with  which  it 
comes  in  contact  is  usually  destroyed  by  it,  and  dense 
contracted  cicatrices  are  the  result. 

MORTAR,  PLASTER,  and  the  other  combinations 
of  lime  used  for  building  purposes  differ  only  in  degree 
frona  lime  in  the  way  in  which  they  affect  the  eye. 
Their  action  is  not  quite  so  rapid  or  so  acute  as  unslaked 
lime ;  still,  if  they  are  allowed  to  remain  a  sufficient  time 
in  conta,ct  with  the  eye  or  with  the  conjunctiva  of  the 
hds,  similar  results  are  produced  ;  sloughs  may  be  formed, 
and  suppuration  ending  in  complete  destruction  of  the 
eye  may  follow. 

Treatment  of  Injuries  from  Lime,  Mortar, 
&c.— The  first  course  to  be  adopted  is  to  remove  as 


Fir;.  fjD. 


The  woodcut  represents  the  appearauco  produced  by  an 
injury  to  the  eye  from  some  fresh-made  mortar,  which  was 
thrown  into  the  eye  the  day  before  the  boy  was  brought  into 
the  hospital.  ° 


'  quickly  as  possible  every  particle  of  lime  from  the  eye 
;  and  at  the  same  time  to  arrest  the  further  destructive 
1  action  of  any  fragments  which  may  be  still  sticking  to 
ithe  conjunctival  epithelium.  For  this  purpose  a  little 
•  sweet  oil  should  at  once  be  dropped  into  the  eye,  and  the 
iupper  and  lower  lids  being  everted  in  turn,  the  bits  of 
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lime  should  be  gently  lifted  away  with  a  fine  spatula  or 
pud    Having  Removed  all  that  can  be  seen,  the  upper 
Ikl  being  everted  and  the  lower  one  drawn  down  by  the 
fincer  o?  an  assistant,  a  stream  of  tepid  water  should  be 
genUy  syrh,ged  over  the  front  of  the  eye  and  the  inner 
furfaces  of  the  lids,  so  as  to  ^ash  away  any  small  pieces 
^hich  may  have    scaped  notice;  but  before  closing  the 
Ms  tw^  o^- three  more  drops  of  oil  should  be  dropped 
nto  the  eye.    If  the  patient  is  seen  by  the  surgeon  very 
ecX  aftefthe  accident,  the  eye  may  be  syringed  outmth 
a  iSlfweak  vinegar  and  water,  or  the  di  ute  acetic  aci 
Ld  wlter,  about  the  strength  of  one  drachm  to  one  and 
a  half  ounces  of  water.    An  acetate  of  lime  is  thus 
foS,  wHch  is  innocuous    but  for  this  trea  ment  to  do 
good  it  must  be  resorted  to  immediately  after  the  ntio- 
fluction  of  the  lime;   and  as  such  ^  .^^^^^^^^^y^^^f/. 
afforded  the  surgeon  the  use  of  ohve  oil  "l^^l^^e  hrst  n 
■  stance  will 'generally  be  found  preferable,    loi  the  bist 
tlroi  three  days  after  the  injury  cold  and  soothing 
applications  are  best  suited  ;  cold-water  dressmgs  maybe 
Sed  over  the  closed  lids,  or  a  lotion  of  ljellad«-a  ma^ 
be  substituted  if  the  eye  is  very  painful    Opiates  should 
be  given  at  night  if  the  pain  prevents  sleep. 

BTJRNS  AND  SCALDS  Or  THE  EYE  -Hot  fluids, 
according  to  the  intensity  of  their  heat,  redden,  vesicate, 
STven  destroy  the  conj^-tival  surface  of  the  ^^^^^^^^^  lids 
with  which  they  come  m  contact,  ihey  piodnce  the 
Tame  immediate%ffect  on  the  ^-Pncfava  of  the  eye  as 
thev  do  on  the  skin  covering  the  body  but  the  ^elicac) 
of  the  textures  of  the  eye  and  the  importance  of  the 
inteSty  of  each  for  the  well-doing  of  the  whole,  render 
what  would  be  a  slight  scald  elsewhere,  a  severe  mjury  to 

*^TrStment.-men  the  patient  is  first  seen  a  few 
drops  of  olive  oil  shouldbe  dropped  into  the  eye;  the  ids 
shoSd  bethen  gently  closed,  and  some  cotton  wool  laid 
loosely  over  them,  which  should  be  kept  in  its  place  by  a 
sinffle  turn  of  a  light  bandage.  i  j  x  „ 

The  dropping  of  oil  into  the  eye  may  be  repeated  two 
or  three  times  during  the  day  and  each  time  the  bandage 
is  removed  the  eye  and  hds  should  be  washed  with  a  gly- 
cei-ine  lotion  (F.  55)  free  of  any  discharge  which  may  have 

^'iniSkbare  severely  burnt  or  scalded,  previously  to 
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applying  the  cotton  wool,  lint  soaked  in  carron  oil  or 
equal  parts  of  lime-water  and  olive  oil  should  be  laid  over 
them  ;  but  if  the  burn  or  scald  is  only  slight,  a  little  ung. 
cetacei  on  lint  will  be  sufficient.  Opiates  should  be  given 
internally  if  the  patient  is  suffering  much  pain :  they  not 


Fro.  60. 


The  woodcut  represents  the  effects  of  a  bum  of  the  ej'e 
from  a  splash  of  molten  lead.  The  man,  a  plumber,  was 
carrying  a  pot  of  melted  lead,  when  his  foot  slipped  over  a 
piece  of  wood  and  some  of  the  molten  metal  splashed  up  into 
the  eye,  and  was  moulded  to  tbo  part  against  which  it  rested 
The  patient  made  a  good  recovery,  and  was  discharged  from 
the  hospital  with  the  eye  in  the  condition  shown  in  the 
woodcut. 

only  give  ease  and  procure  sleep,  but  they  exercise  a 
specially  beneficial  control  over  the  suppurative  action 
which  has  to  follow. 

STRONG  SULPHT7RIC  AND  NITRIC  ACIDS  act 

chemically  on  the  tissues  of  the  eye,  and  if  in  sufiicient 
quantity  cause  disorganization  of  the  parts  with  which 
they  are  brought  in  contact,  producing  superficial  or  deep 
sloughs.  '■ 
The  action  of  a  strong  aciO)n  the  eye,  even  in  the 
smallest  quantity,  is  that  of  a  powerful  irritant ;  it  pro- 
duces great  pain  and  smarting,  more  or  less  oedema  of  the 
lids,  and  a  constant  flow  of  tears  with  intolerance  of  light 
which  may  last  for  many  days,  even  though  the  actual 
injury  inflicted  does  not  extend  beneath  the  epithelium  of 
the  ocular  conjunctiva. 
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The  rapid  flow  of  tears,  liowever,  whicli  tlie  irritation  of 
tlie  acid  instantly  excites,  quietly  dilutes  it ;  and  if  it  is 
only  a  drop  or  a  small  splash  which  has  entered  the  eye, 
the  injury  which  it  inflicts  is  comparatively  slight  and 
completely  remediable. 

Treatment  of  Injuries  from  Strong  Aeids— if 
the  patient  is  seen  very  shortly  after  the  accident,  the  eyes 
should  be  gently  syringed  out  with  some  weak  alkaline 
solution,  such  as  potassaa  bicarb,  or  sodaj  sesquicarb.  gr.  5, 
aquas  destillat.  SI,  to  neutralize  any  acid  which  may  yet 
remain ;  or  if  this  cannot  bo  at  once  obtained,  tepid  water 
should  be  used.  A  little  olive  oil  should  be  then  dropped 
into  the  eye,  and  this  may  be  repeated  two  or  three  times 
a  day  if  it  gives  ease.  The  lids  being  closed,  a  layer  of 
cotton  wool  should  be  laid  loosely  over  them,  and  a  smgle 
turn  of  a  bandage  passed  round  the  head  to  keep  it  m  its 

place.  . 

When  the  lids  are  much  burnt  with  a  strong  acid,  an 
alkahne  dressing  should  be  used  for  the  first  twenty-four 
hours,  and  lint  dipped  in  the  liniment,  calcis  cum  creta 
(F.  37),  should  be  laid  over  them,  then  a  layer  of  cotton 
wool,  and  a  turn  of  a  bandage  over  the  whole  to  keep  all 
in  situ.  The  ordinary  carron  oil  or  equal  parts  of  lime- 
water  and  olive  oil  may  be  afterwards  substituted  for  the 
chalk  dressing,  and  continued  until  the  sloughs  begin  to 
separate. 

VINEQAK,  DILUTE  ACETIC  ACID,  or  any  of  ilie 
iveah  or  dilute  acids,  act  as  irritants  to  the  eye ;  and 
althouo-h  they  do  not  immediately  destroy  any  of  the 
tissues°with  which  they  may  be  brought  into  contact,  yet 
they  often  give  rise  to  an  ophthalmia  which  is  the  cause 
of  much  suffering,  and  in  some  instances  even  of  danger 
to  the  eye.    The  primary  treatment  recommended  m  the 
cases  of  injury  from  strong  acids  is  equally  apphcable  to 
those  occasioned  by  the  weak  or  the  dilute.  If  seen  early, 
the  alkahne  solution  should  be  used,  and  afterwards  either 
soothing  or  astringent  applications  to  aUay  irritation 
and  to  check,  if  necessary,  undue  secretion  from  the  con- 
i unctiva.    In  all  inj  uries  to  the  eyes  from  chemical  agents 
a  solution  of  the  antidote  should  be  first  used,  it  the 
patient  is  seen  sufficiently  early  to  render  its  application 
of  service.    As  in  the  cases  of  injury  from  an  acid,  an 
alkaline  solution  was  recommended;  so  m  those  from  a 
strong  alkali,  such  as  caustic  potash  or  soda,  an  acid 
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solution  of  one  draclim  of  vinegar,  or  of  tlie  dilute  acetic 
acid  to  one  and  a  half  ounces  of  water,  should  he 
syringed  over  the  front  of  the  eye  and  palpebral  surfaces 
of  the  lids. 

INJURIES  FROM  PERCUSSION  CAPS,  GUNPOWDER, 
AND  SMALL  SHOT. 

PERCITSSION  CAPS.  — One  of  the  most  frequent 
sources  of  injuries  to  the  eye  from  the  use  of  guns,  which 
is  met  with  in  civil  practice,  is  from  fragments  of  percus- 
sion  cups  flying  off  when  they  are  exploded  by  the  hammer 
of  the  gun.  This  accident  very  rarely  happens  when  the 
caps  are  of  the  best  quality,  such  as  are  sold  by  respectable 
gunsmiths  for  ordinary  sporting  purposes.  It  is  almost 
invariably  occasioned  by  toy  guns,  bought  as  playthings 
for  children,  or  used  by  itinerants  at  fairs  and  other  places 
of  public  resort,  for  "firing  at  a  target  for  nuts.  These 
common  percussion  caps  are  sold  at  a  very  low  price,  and 
are  made  of  a  brittle  alloy  instead  of  the  best  copper.  In 
their  explosion  small  scales  are  detached  from  them  and 
driven  with  such  velocity  that  if  they  strike  the  eye  they 
usually  penetrate  it.  Unfortunately,  the  victim  of  such 
accidents  is  more  frequently  some  bystander  or  passer-by 
than  the  person  who  is  shooting.  In  nearly  every  case, 
total  loss  of  the  e3'e  is  the  ultimate  result  of  the  injury; 
and  in  several  which  have  come  under  my  care,  the  end 
has  been  still  more  disastrous  ;  the  other  eye  has  become 
affected  with  sympathetic  ophthalmia,  and  it  also  has  been 
irreparably  destroyed. 

Treatment.— See  Treatment  of  Foreign  Bodies  in 
THE  Eye,  page  303. 

GUNPOWDER.  —  The  near  explosion  of  gunpowder 
may  affect  the  eye  in  four  different  ways  : — 

1.  By  the  concussion  it  produces  when  exploded  in  close 
proximity  to  the  eye. 

2.  From  the  burning  or  scorching  of  the  surface  of  the 
eye  aud  the  lining  membrane  of  the  lids. 

3.  From  depositing  in  the  external  tissues  of  the  eye 
specks  of  unexploded  powder. 

4.  From  grains  of  powder  being  driven  with  sufficient 
force  to  penetrate  the  globe. 

Treatment  of  Gunpowder  Injuries.— The  first 
object  IS  to  remove  all  loose  powder,  if  there  be  anv,  from 
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the  surface  of  the  eye,  and  from  between  the  lids  and  the 
globe.  This  may  be  done  by  everting  the  lids  and  geatly 
sqnirting  a  stream  of  tepid  water  over  the  front  of  the  eye 
and  the  conjunctiva  of  the  lids  with  a  syringe,  or  small 
india-rubber  bottle,  and  afterwards  by  lifting  away  with 
a  fine  spatula  or  small  scoop,  any  particles  of  powder 
which  may  be  adherent  from  being  entangled  with  mucus, 
or  with  the  conjunctival  epithelium.  The  cornea  shoiild 
be  then  carefully  examined,  and  all  the  unexploded  grains 
Avhich  may  be  found  embedded  in  it  should  be  removed 
with  a  fine  needle  or  spud.  Those  granules  which  are 
lodged  deeply  in  the  true  corneal  tissue  and  are  out  of 
the  field  of  vision,  may  be  left  if  they  cannot  be  easily 
lifted  away,  as  more  harm  will  be  done  by  injudiciously 
picking  at  them,  than  their  presence  can  excite. 

Specks  of  unexploded  powder  which  are  lying  ou  the 
sclerotic  surface  of  the  eye  may  be  removed,  but  no  great 
effort  should  be  made  to  detach  them,  as,  beyond  the 
slightly  unseemly  appearance,  they  seldom  if  ever  do  harm. 

Having  taken  away  all  the  unexploded  powder,  a  little 
castor  or  olive  oil  should  be  dropped  into  the  eye  and 
soothing  applications  used  externally.  A  lotion  of  bella- 
donna (F.  4U)  will  relieve  pain,  and  by  keeping  the  pupil 
dilated  act  beneficially  in  case  any  general  infiammation 
of  the  eye  should  follow. 

INJURIES  FROM  SMALL  SHOT,  COMMONLY 
USED  FOR  SPORTING  PURPOSES. — The  velocity 
and  direction  of  the  shot  when  it  strikes  the  eye  deter- 
mine very  much  the  extent  of  the  injury  which  it  inflicts. 

1.  Spent  Shots. — If  the  shot  is  vearly  spent,  it  may 
merely  produce  a  shght  concussion  with  ecchymosis  of 
the  conjunctiva,  from  which  the  eye  may  quickly  recover. 
If,  however,  there  should  be  some  irritation,  it  may  gene- 
rally be  subdued  by  the  application  of  two  leeches  to  the 
temple,  the  use  of  the  belladonna  lotion  to  the  eye,  and  a 
few  days'  absolute  rest. 

2.  Glancing  Shots.— A  shot  at  full  speed  may  strike 
the  eye  in  its  transit  without  penetrating  it,  and  leave  a 
deep  furrow  which  may  very  closely  resemble  a  penetrat- 
ing wound. 

;;.  Penetrating  Shots. — The  lodgment  of  a  shot 
within  the  eye  will  produce  all  the  severe  symptoms 
which  have  already  been  described  in  the  Section  ou 
Foreign  Bodies  avixuin  the  Eye.    As  a  rule,  the  eye 
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may  be  considered  as  lost  after  such  an  accident.  The 
passage  of  the  shot  into  the  eye  generally  inflicts  such 
irreparable  damage  on  the  difEerent  tissues  through  which 
it  passes,  that  all  sight  is  at  once  extinguished.  The 
eye  at  first  becomes  acutely  inflamed,  and  occasionally 
suppurates ;  but  generally  the  acute  symptoms  subside, 
and  a  low  form  of  deep-seated  inflammation  sets  in,  which 
ends  in  softening  and  shrinking  of  the  globe.  _  So  long, 
however,  as  the  shot  remains  within  the  eye,  it  is  a  con- 
stant source  of  danger,  and  may  at  any  time  give  rise  to 
an  attack  of  sympathetic  ophthalmia  iii  the  sound  eye 
which  may  cause  its  destruction. 

Treatment.— If  there  is  a  shot  within  the  eye  and  it 
cannot  be  removed,  the  eye  should  be  excised.  (See 

TUEATMENT    OF     FOREIGN      BODIES     WITHIN     THE  EtE, 

page  303. 

EXCISION  OF  THE  EYE. 

The  patient  should  lie  on  his  back  on  a  couch  with  his 
face  towards  the  light,  and  the  eyelids  he  separated  by 
the  stop-spring  speculum.  "With  a  pair  of  fine 
single-toothed  dissecting  forceps  a  fold  of  the  I'lo.  Oi. 
conjunctiva  and  subjacent  fascia  is  to  be  seized 
close  to  the  cornea,  and  divided  with  a  pair  of 
blunt-pointed  scissors,  curved  on  the  flat,  as  in 
Fig.  61.  Through  this  opening  one  blade  of  the 
scissors  is  to  be  passed,  whilst  the  other  remains 
external  to  the  eye,  and  then,  with  a  few  clips, 
the  conjunctiva  and  fascia  covering  the  globe  are 
to  be  cut  through  in  a  circle  around  the  cornea. 
An  ordinary  strabismus  hook  (Fig.  56,  p.  279) 
is  then  to  be  introduced  in  turn  beneath  the 
tendons  of  each  of  the  recti  muscles,  which  are 
to  be  divided  with  the  scissors  close  to  their 
insertions  in  the  sclerotic. 

Having  made  certain  that  the  recti  muscles 
are  completely  divided,  one  finger  of  each  hand 
should  press  back  the  tissues  on  either  side  of 
the  eye,  so  as  to  push  the  globe  forwards 
and  partially  dislocate  it  through  the  opening 
which  was  made  in  the  conjunctiva  at  the  com- 
mencement of  the  operation.  By  this  simple 
manoeuvre,  the  nest  step,  the  division  of  the  optic  nerve,  is 
facilitated.  The  cut  end  of  the  tendon  of  either  the 
internal  or  external  rectus  muscle  should  now  be  seized 
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with  the  forceps,  and  the  eye  drawn  over  to  one  side, 
whilst  the  scissors  with  the  blade  shut  and  the  curve 
towards  the  globe  are  passed  backwards  between  it  and 
the  surrounding  tissues.  As  they  round  the  posterior 
curve  of  the  eye,  the  blades  should  be  opened,  when,  after 
gently  urging  them  a  little  further  onwards,  the  optic 
nerve  will  come  within  their  grasp,  and  may  be  then 
divided.  The  eye  may  now  be  lifted  with  the  fingers 
forwards,  and  the  oblique  muscles  or  any  other  tissues 
which  may  be  still  adherent  cut  through  with  the  scissors, 
and  the  operation  will  be  completed. 

When  all  the  bleeding  has  ceased,  the  opening  in  the 
conjunctiva,  through  which  the  eye  has  been  enucleated, 
may  be  closed  by  drawing  the  edges  together  with  a  fine 
thread  which  is  passed  through  them  at  different  points 
and  then  tied.  This  is  a  finish  to  the  operation,  and  gives 
an  appearance  of  neatness  to  it  at  the  time.  It  is  not, 
however,  essential,  as  theiwts  are  afterwards  completely 
drawn  together  by  cicatrization.  In  the  excision  of 
inflamed  eyes  it  is  positively  pi-ejudicial,  as  it  prevents  the 
free  escajse  of  inflammatory  exudations,  and  thus  favours 
orbital  cellulitis. 

In  all  cases  where  there  is  no  external  appearance  to 
distinguish  the  diseased  from  the  sound  eye,  it  is  the  diity 
of  the  surgeon  to  indicate  the  eye  which  is  to  be  excised  by  a 
mark  over  the  brow,  before  the  patient  is  put  under  the 
auEesthetic.  To  remove  the  wrong  eye  is  an  accident  which 
may  occur  unless  proper  precautions  are  taken. 

Treatment  after  Excision  of  the  Eye.— As  a  mle, 
the  patient  recovers  so  rapidly  from  this  operation  that 
but  little  after-treatment  is  required.  A  fold  of  wet  lint 
should  be  kept  over  the  lids,  and  all  discharge  from  the 
wound  carefully  washed  away  from  time  to  time  with  a 
little  warm  water  gently  syringed  into  the  orbit  with  a 
glass  syringe.  The  wound  usually  cicatrizes  in  from  three 
days  to  a  week,  but  a  slight  muco-puruleut  discharge  from 
the  orbit  often  continues  for  two  or  three  weeks  afterwards. 
This  may  be  checked  by  a  lotion  of  alum  or  tannic  acid 
(F.  47,  58),  which  should  be  used  with  a  syringe  three 
or  four  times  daily.  It  frequently  happens  that  on  look- 
ing into  the  orbit  the  cause  of  the  continuance  of  the 
discharge  may  be  seen  in  a  small  fungoid  granulation 
sjDrouting  from  the  cicatrix  of  the  conjunctiva.  This 
should  be  removed  by  a  single  suijj  with  a  pair  of  curved 
scissors. 
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If,  however,  instead  of  progressing  thus  favourably, 
symptoms  of  orbital  cellulitis  come  on,  warmth  should  be 
apphed  to  the  wound  by  frequent  fomentations  of  hot 
water  or  decoction  of  poppy-heads,  and  aft,erwards  by  a 
linseed-meal  poultice  over  the  lids  and  brow.  If  the 
opening  m  the  conjunctiva  has  been  closed  by  a  suture, 
it  should  be  at  once  removed.  It  is  good  practice  in  such 
a  case  to  make  a  free  incision  through  the  wound  in  the 
conjunctiva  into  the  cellular  tissue  of  the  orbit,  so  as  to 
gwe  free  vent  to  all  inflammatory  exudations  as  they  are 
eflused.  By  thus  encouraging  suppuration  and  favouring 
the  exit  ot  the  pus,  the  urgent  symptoms  will  probably  be 
at  once  relieved.  The  bowels  should  be  freely  acted  on  by 
a  purgative,  and  the  patient  should  be  kept  very  quiet  in 
a  darkened  room.  It  is  seldom  that  any  untoward 
symptoms  follow  the  operation  of  excision  of  the  eye. 

ARTIFICIAL  EYES.-In  an  ordinary  case  from  six 
weeks  to  two  months  after  the  operation  is  the  best  time 
tor  commencing  the  use  of  a  glass  eye.  Time  should  be 
al  owed  for  complete  cicatrization  to  be  effected,  and  for 
all  swelling  and  discharge  to  subside  before  an  artificial 
eye  is  introduced  within  the  orbit. 

One  of  the  most  frequent  inconveniences  produced  bv 
too  soon  wearing  an  artificial  eye  is  a  chronic  coniuncti- 
vitis  with  amuco-purulent  discharge,  which  is  often  very 
troublesome  to  arrest.  Another  and  a  more  serious 
annoyance  is  an  inflammation  of  the  conjunctiva  and  sub- 
mucous tissue  in  the  line  on  which  the  edge  of  the  artificial 
eye  rests,  sometimes  going  on  to  ulceration.  As  the  result 
ot  this,  cicatrices  are  often  formed,  which  render  the 
adjustment  of  another  eye  very  difficult,  and  sometimes 
impossible. 

When  a  lost  eye  has  been  removed  on  account  of  the 
sound  one  suff-ermg  from  sympathetic  ophthalmia,  an  arti- 
ficial eye  snould  not  be  allowed  until  all  the  sympathetic 

Sfrit  t^'t^"'^  ^-^"-nec 
quiet  tor  at  least  six  months. 

An  artificial  eve  should  be  of  such  a  size  that  the  lids 
can  close  comp  etely  and  easily  over  it,  as  in  sleep  w  th! 
out  any  squeezing  effort  on  the  part  of  the  pattnf.' 

too  .^'nlfil.      f  ^'"^^        g^'^'^^  be  rather 

too  small  than  too  large-an  artificial  eye  which  is  too 

X,  t™,^Wes.     If  the  irtificial  eye  is 

lather  small,  I  frequently  advise  the  patient  to  wear 
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spectacles  with  plane  plate  glass  in  front  of  tbe  seeing  eye, 
and  with  a  convex  lens  of  from  3  to  6  D  in  front  of 
the  artificial  eye,  so  that  it  may  ajDpear  to  the  on-looker 
as  slightly  larger  than  it  really  is. 

I  never  order  an  artificial  eye  for  an  infant  or  young 
child  under  five  years  of  age,  as  the  necessary  daily  removal 
and  replacement  of  it  is  a  source  of  constant  annoyance. 
As  a  rule,  it  is  better  to  wait  until  the  child  is  nine  or  ten 
years  of  age. 

The  following  excellent  rules  are  given  to  the  patients 
at  the  Eoyal  London  Ophthalmic  Hospital  who  have  had 
the  misfortune  to  lose  an  eye  : — 

Instructions  for  Persons  wearing  an  Artificial 
Eve.— It  should  be  taken  out  every  night,  and  replaced 
in  the  morning. 

To  take  the  Eye  out.— The  lower  eyelid  must  be 
drawn  downwards  with  the  middle  finger  of  the  left  hand; 
and  then,  with  the  right  hand,  the  end  of  a  small  bodkin 
must  be  put  beneath  the  lower  edge  of  the  artificial  eye, 
which  must  be  raised  gently  forwards  over  the  lower  eye- 
lid, when  it  will  readily  drop  out.  At  this  time  care  must 
be  taken  that  the  eye  does  not  fall  on  the  ground,  or  other 
hard  place,  as  it  is  very  brittle,  and  may  easily  be  broken 
by  a  fall. 

To  put  the  Eye  in.— Place  the  left  hand  flat  upon  the 
forehead,  with  the  fingers  downwards,  aud  with  the  two 
middle  fingers  raise  the  upper  eyelid  towards  the  eyebrow; 
then,  with  the  right  hand,  push  the  upper  edge  of  the 
artificial  eye  beneath  the  upper  eyelid,  which  may  now  be 
allowed  to  drop  upon  the  eye.  The  eye  must  then  be 
supported  with  the  middle  fingers  of  the  left  hand,  whilst 
the  lower  eyelid  is  raised  over  its  lower  edge  with  the 
right  hand.  .  ,i  ji 

After  it  has  been  worn  daily  for  six  months,  the 
polished  surface  of  the  artificial  eye  becomes  rough; 
when  this  happens  it  should  be  replaced  by  a  nesv  one. 
Unless  this  is  done,  uneasiness  and  inflammation  may 
result. 
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CHAPTEE  IX. 

DISEASES  OF  THE  LACHRYMAL  APPARATUS. 

EPIPHORA,  or  a  watery  eye,  is  an  overflow  of  the  tears, 
riiis  overflow  is  not  caused  by  an  undue  secretion  of  the 
hichrymal  gland,  but  by  some  imperfection  in  the  lachry- 
mal apparatus,  through  which  the  escape  of  the  tears  is 
retarded;  they  consequently  accumulate  in  the  lacus  at 
the  inner  angle  of  the  eye,  and  from  time  to  time  flow 
over  the  margins  of  the  lid  on  to  the  cheek.  The  expo- 
sure of  the  eye  to  cold  or  wind  aggravates  the  epiphora 
by  stimulating  the  lachrymal  gland  to  an  increased  secre- 
tion of  tears.    Epiphora  may  arise — 

1.  From  a  displacement  of  the  pimctnm  ivifhout  auy 
mechanical  obstruction  in  the  canaliculus,  lachrymal  sac, 
or  nasal  duct : — 

a.  In  old  people  a  relaxed  orbicularis  frequently 
allows  the  lower  lid  to  fall  from  the  globe,  and 
become  slightly  everted,  and  thus  to  draAv  away  the 
punctum  from  its  proper  position  with  respect  to 
the  globe. 

/3.  A  similar  result  is  seen  in  lippitudo,  p.  329,  and 
in  all  cases  of  ectropion  of  the  lower  lid. 

2.  Obstruction  of  the  canaliculus  : — 

a.  Prom  closure  of  its  opening  into  the  sac. 

p.  From  some  foreign  body  (frequently  an  eyelash) 

or  from  a  small  chalky  concretion. 
y.  From  a  tarsal  cyst  or  stye  pressing  upon  the 

canaliculus. 

3.  Obstruction  in  the  lachrymal  sac,  or  nasal  duct  :— 

a.  From  blennorrhoea  or  chronic  inflammation  of  the 
sac. 

/3.  From  dacryo-cystitis,  or  acute  inflammation  of 

the  sac. 
y.  From  stricture. 

5.  From  mechanical  obstruction  by  tumours. 
Treatment— As  epiphora  is  to  be  regarded  only  as  a 
symptom  of  derangement  m  some  part  of  the  lachVymal 
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apparatus,  the  cause  must  be  first  detected,  and  then 
endeavours  made  to  remove  it.  When  the  punctum  is 
displaced,  the  canaliculus  should  be  slit  up,  and  means 
should  be  taken  to  restore  the  lid,  if  diseased,  to  a  healthy 
state,  or  if  everted,  to  its  normal  position. 

Foreign  bodies  or  concretions  in  the  canaliculus  should 
be  extracted.  Sometimes  this  can  be  accomplished  with 
the  aid  of  a  pair  of  iris  forceps  without  any  cutting  ope- 
ration; but  if  not,  the  canaliculus  must  be  laid  open, 
when  all  difficulty  will  be  removed.  The  treatment  of 
the  other  causes  of  epiphora  which  have  been  mentioned, 
will  be  found  under  their  respective  headings. 

CHRONIC  INFLAMMATION  OF  THE  XACHRY- 
MAL,  SAC— Blennorrhaia— Tumour  of  Sac— Mucocele— 
is  a  disease  of  slow  progress  and  long  duration.  The 
patient  generally  is  unable  to  say  when  it  commenced,  so 
long  has  he  suffered  from  a  watery  eye  ;  but  an  increase 
in  the  severity  of  the  symptoms  has  induced  him  to  seek 
advice.  This  is  the  tale  of  a  large  number  of  such 
cases. 

Symptoms. — Constant  epiphora.  The  finger  placed 
over  the  membranous  portion  of  the  sac  will  detect  a 
fulness,  sometimes  amounting  to  an  absolnte  protube- 
rance, and  a  moderate  pressure  on  this  will  cause  a  re- 
gurgitation of  thick  viscid  mucus  or  mu  co-purulent  secre- 
tion" through  one  or  both  puncta.  The  degree  of  distension 
of  the  sac  varies  with  the  duration  and  severity  of  the 
disease.  In  some  cases  there  is  a  mere  thickening  and 
dilatation  of  the  upper  extremity  of  the  sac  which  may  be 
felt  with  the  finger  just  below  the  tendo  palpebrarum  ; 
whilst  in  severe  and  long- standing  cases  the  sac  is  so 
enlarged  as  to  be  expanded  along  the  border  of  the  orbit, 
and  to  appear  as  a  tumour  the  size  of  a  bean,  corre- 
sponding in  position  to  the  inner  half  of  the  lower  lid. 
From  the  constant  exudation  from  the  canahculi,  the  eye 
becomes  irritable,  the  caruncle  red,  and  the  edges  of  the 
lid  excoriated.  The  sight  is  also  frequently  dimmed 
from  films  of  mucus  floating  in  the  tears  across  the 
cornea,  and  the  patient  is  troubled  by  having  repeatedly 
to  wipe  away  the  accumulated  tears  from  the  inner  angle 
of  the  eye. 

Treatment— The  first  course  to  be  pursued  is  to  sht 
up  the  canaliculi,  and  examine  with  a  probe  the  lachry- 
mal sac  and  nasal  duct,  to  determine  if  there  is  a 
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in 


change 
long-continued 


stricture  or  any  other 
account  .  for  the 
charge. 

A  stricture  may  exist  in  three 
places — 

a.  At  the  point  where  the  canali- 
culus joins  the  sac. 

(3.  At  the  line  of  junction  of  the 
lachrymal  sac  with  the  nasal  duct. 

y.  Close  to  the  opening  of  the 
nasal  duct  into  the  nose. 

The  first  and  second  are  the  most 
frequent  sites  for  stricture. 

a.  A  stricture  at  the  point  where 
the  canaliculus  joins  the  sac  is  re- 
cognised by  the  obstruction  the 
probe  meets  with  as  it  is  passed 
onwards;  instead  of  entering  the 
sac  and  striking  against  the  internal 
bony  wall  of  the  canal,  its  progress 
is  arrested  by  the  outer  membra- 
nous wall  of  the  sac,  which,  when 
pressed  upon  by  the  point  of  the 
probe,  draws  inwards  the  margin 
of  the  lid,  and  imparts  a  feeling  of 
elastic  resilience.  Fov  such  a  case 
the  following  course  should  be 
adopted  : — A  guarded  knife  should 
be  passed  as  a  probe  along  the  slit- 
up  canaliculus  until  it  reaches  the 
sac,  when,  failing  to  find  the  open- 
ing of  the  duct,  the  guard  is  to  be 
drawn  back,  and  with  a  little  pres- 
sure the  point  will  be  made  to 
enter  the  sac.  The  point  of  the 
knife  should  now  be  turned  on  it- 
self, so  that  the  blade  may  be 
passed  as  if  it  were  a  probe  down 
the  sac,  and  the  upper  portion  of 
the  sac  with  the  resisting  fascia 
in  front  of  it  be  then  divided.  A 
free  opening  having  been  thus 
made  into  the  sac,  the  three  probes, 
Fig.  62,  should  be  passed  in  suc- 
cession, beginning  with  the  small 


the  mucous 
obstruction 


track  to 
and  dis- 


FiG.  62. 


end  of  the  smallest 
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probe.  No  force,  beyond  a  steady  even  pressure,  should 
be  used.  In  the  after-treatment  of  the  case,  a  probe 
should  be  passed  between  the  lips  of  the  wound  and  into 
the  sac  for  two  or  three  days  following  the  operation,  and 
afterwards  twice  in  the  week  to  prevent  closure  of  the 
divided  parts  during  the  cicatrizing  period. 

In  such  cases  I  frequently  now  use  a  style  (Fig.  63) 
made  of  soft  silver  or  of  pewter  wire  which  can  be  easily 
bent  to  any  curve  to  facilitate  its  introduction. 
Fig.  G3  I  prefer  the  pewter  style  as  it  can  be  cut  from 
wire  of  the  gauges  No.  16  or  18  as  required,  and 
if  the  end  be  neatly  rounded  off  with  a  file,  it  is 
easy  to  introduce  and  causes  little  if  any  dis- 
comfort. A  probe  should  be  first  passed  to 
measure  the  lachrymal  canal,  and  the  style 
should  be  then  cut  to  such  a  length  that  its  end 
may  rest  on  the  floor  of  the  nose  whilst  its  bent 
extremity  lies  on  the  edge  of  the  lid.  If  the 
style  does  not  create  much  irritation,  it  may  be 
worn  continuously  for  a  weeh  or  ten  days ;  it 
should  then  be  removed  every  two  or  three  days  ; 
and  left  out  for  a  few  hours,  but  again  reintro- 
duced ;  ultimately,  before  the  style  is  abandoned, 
it  may  be  worn  only  at  night  and  removed  in  the 
morning.  In  this  manner  a  callous  opening 
may  belbrmed  which  will  never  close. 

There  is  one  danger  in  using  a  style— if  it  be 
cut  too  short  it  may  slip  into  the  sac.  This  accident 
may  be  avoided  by  following  the  directions  I  have  given  ; 
but  if  it  should  occur  aud  the  style  cannot  be  withdrawn 
through  the  aperture  by  which  it  was  introduced,  the 
lachrymal  sac  must  be  laid  open  externa  ly,  and  the  sty  c 
removed  by  a  pair  of  forceps.  The  possibility  of  the  style 
slipping  into  the  sac  is  lessened,  if  its  extremity  be 
curved  more  into  the  form  of  a  hook  than  is  shown  m  the 

^ 's'^If  ae  stricture  should  be  at  the  junction  of  the 
lachrymal  sac  with  the  nasal  duct,  the  cana  icuh  should 
be  slit  up  with  Weber's  knife  (Fig.  6^),  which  should  be 
carried  into  the  sac  as  described  m  section  a,  page  ^17. 
The  three  probes  should  then  be  passed  in  succession,  so 
as  rapidly  to  dilate  the  stricture.  j    r  - , 

V  VhL  the  constriction  is  at  the  lower  end  of  the 
nasal  duct  close  to  its  opening  into  the  nose,  the 
8b-icture  should  be  rapidly  dilated  at  the  first  intro- 
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duction  of  the  probe  by  a  steady  forcible  pressure,  aud 
the  communication  with  the  nose  be  at  once  restored. 
A  probe  should  be  afterwards  passed  a  few  times,  at 
intervals  of  two  or  three  days,  to  keep  the  orifice 
open. 

In  those  cases  where  there  is  much  distension  of,  or  a 
constant  muco-purulent  discharge  from,  the  sac,  it  will 
be_  necessary  to  wash  out  the  sac  with  an  astringent 
injection  (F.  58)  by  means  of  the  lachrymal  syringe, 
and  to  repeat  this  washing  out  of  the  sac  at  least 
twice  a  week  until  the  discharge  ceases  to  be  purulent. 
The  patient  may  also  use  some  slightly  stimulating 
lotion  (F.  25,  26),  to  drop  twice  a  day  into  the  inner 
angle  of  the  eye.  By  steadily  continuing  this  treatment 
the  dilated  sac  will  usually  shrink  to  its  normal  dimen- 
sions. 

On  several  occasions  where  the  membranous  portion 
of  the  canal  was  so  dilated  as  to  form  a  tumour 
which  extended  beyond  the  centre  of  the  lower  lid,  I 
have  cut  down  upon  the  swelling,  aud  excised  the 
whole  of  its  expanded  anterior  wall.  The  patients  have 
made  satisfactory  recoveries,  but  the  process  of  cicatri- 
zation has  generally  been  rather  slow.  It  is  an  opera- 
tion, however,  which  is  never  needed  except  in  extreme 
cases. 


ACUTE  INFLAMMATION  OP  THE  LACHRYMAL 
SAC— I)ac)-7/o-(;//s<iYis— usually  attacks  only  onelachrymal 
sac,  although  I  have  seen  both  involved  at  the  same  time 
It  IS  generally  preceded  by  epiphora  or  watery  eye,  and 

iT'u  occasionally  follow  an  acute  attack  of  catarrhal 
ophthalmia,  when  it  appears  as  if  the  conjunctival  inflam- 
mation had  spread  by  an  extension  along  the  canaliculi  to 
the  mucous  membrane  of  the  sac 

The  Symptoms  are  most  acute— pain,  heat,  redness, 
and  swelling  over  the  sac,  extending  to  both  the  upper  and 
lower  eyelids,  which  are  frequently  so  o^dematous  as  to 
be  closed  over  the  eye  The  paiu  is  often  excessive  ;  the 
slightest  pressure  with  the  finger  on  the  sac  being  almost 
into  erable.  These  symptoms  continue  to  increase,  when 
suddenly  the  patient  experiences  a  sense  of  relief.  The 
inflamed  sac  distended  with  pus  has  given  way,  and  the 
discharge  has  escaped  into  the  cellular  tissue  between  the 
skin  and  the  membranous  sac.  A  superficial  abscess  ia 
now  formed,  and  the  pua  gradually  makes  its  wav  to  the 
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surface,  and  poiuts  a  little  below  tlie  tendo  palpebrarum. 
If  the  disease  be  allowed  to  pi-ogress  untreated,  the 
]mruleut  contents  of  the  sac  are  discharged  through  the 
ulcerated  opening  on  the  face  ;  the  inflammation  subsides, 
and  the  parts  slowly  regain  their  normal  appearance;  but 
frequently  a  fistula  remains  in  the  site  of  the  wound 
which  communicates  directly  with  the  sac,  and  through 
which  there  is  a  constant  flow  of  tears  on  to  the  cheek. 
The  early  symptoms  of  acute  inflammation  of  the  sac 
closely  resemble  those  of  a  severe  attack  of  catarrhal 
ophthalmia,  as  they  are  often  associated  with  a  muco- 
purulent discharge  from  the  eye ;  but  in  all  cases  of 
doubt  the  pressure  of  the  finger  over  the  lachrymal  sac 
will,  by  the  pain  it  produces,  at  once  remove  all 
obscurity. 

Treatment. — During  the  acute  stage  when  pus  is 
forming,  fomentations  of  hot  water,  or  of  decoction  of 
poppy-heads,  should  be  frequently  used,  and  in  the  in- 
tervals a  warm  linseed-meal  poultice  may  be  applied 
over  the  part.  As  soon  as  there  is  reason  to  believe  that 
the  sac  is  distended  with  pus,  an  external  opening  is  to  be 
made  to  give  vent  to  it.  An  ordinary  cataract  knife 
should  be  made  to  enter  the  membranous  sac  a  little 
below  the  tendo  palpebrarum,  and  as  the  blade  is  with- 
drawn the  incision  should  be  carried  downwards  and 
outwards  through  the  skin  and  deep  tissues  to  the  extent 
of  about  half  an  inch.  A  small  strip  of  lint  is  then  to  be 
placed  in  the  wound  to  prevent  its  edges  uniting,  and  a 
linseed-meal  poultice  applied.  In  three  or  four  days' 
time,  when  all  the  swelling  has  subsided,  the  canaliculi 
should  be  slit  up,  and  one  of  the  probes  be  passed  into 
tbe  sac.  If  any  stricture  is  detected,  the  probes  ought  to 
be  passed  twice  a  week  for  a  short  time.  If  after  a  fort- 
night or  tbree  weeks  a  muco-purulent  discharge  should 
continue,  the  sac  must  be  washed  out  with  an  astringent 
lotion  (F.  47,  50,  58),  either  with  an  india-rubber  bottle 
with  a  properly-constructed  tubular  nozzle,  or,  what  is 
far  better,  with  one  of  Wells's  lachrymal  sac  syringes. 
This  operation  should  be  repeated  twice  a  week  until  all 
discharge  ceases. 

FISTULA  OF  THE  LACHRYMAL  SAC  is  one  of 

the  results  which  occasionally  follow  acute  inflammation 
and  abscess  of  the  sac.  A  small  sinuous  track  exists 
between  the  sac  and  the  integument,  through  which  the 
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tears  ooze  on  to  the  cheek.    I  have  also  seen  a  lachrymal 
fistiila  remain  after  the  patient  has  given  up  the  wearino- 
ot  the  old-fashioned  style,  which  was  iutroduced  by  an 
opening  made  in  the  sac  through  the  skin  just  below  the 
tendo  palpebrarum.     Lachrymal  fistula  is  occasionally 
associated  with  necrosis  or  caries  of  the  bones  formino- 
the  lachrymal  canal.  ^ 
Treatment.-In  all  fistulas  connected  with  mncous 
canals  the  course  to  be  pursued  is,  first  to  cure  the  stricture 
and  restore  the  mucous  track  to  a  healthy  state,  and  the 
fistula  wdl  then  generally  close  of  itself.    This  rule  holds 
good  in  lachrymal  fistulas,  and  for  this  purpose  the  canali- 
cull  should  be  laid  open,  and  a  probe  passed  into  the  sac 
and  nasal  duct  to  ascertain  if  there  is  any  stricture  or 
disease  of  the  bony  walls. 

_  If  a  stricture  be  detected  it  must  be  dilated  with  probes 
m  the  manner  already  directed  in  page  316.  Should  there 
be  a  chrouic  thickening  of  the  mucous  membrane,  with  a 
niuco-pnrnlent  discharge,  the  sac  must  be  washed  out 
twice  or  three  times  a  week  with  an  astringent  lotion  by 
means  of  an  mdia-rubber  bottle,  or  Wells's  lachrymal 
syringe.    If  this  treatment  fail,  the  fistula  should  be  laid 
freely  open  into  the  sac  with  a  cataract  knife,  the  point 
of  which  IS  to  be  passed  through  the  fistulous  openiiio-  on 
the  face  into  the  membranous  portion  of  the  canal  Into 
the  wound  thus  made  a  piece  of  Hnt  is  to  be  introduced, 
but  It  should  be  removed  in  twenty-four  hours,  after 
which  the  cut  edges  may  be  allowed  to  unite  This 
treatment,  combined  with  the  use  of  probes  and  syrincriiio' 
out  the  sac,  seldom  fails  to  cure  the  fistula.    In  those 
cases,  however,  where  the  fistulous  opening  on  the  face  is 
large,  as  when  a  style  has  been  long  worn  and  afterwards 
abandoned,  it  will  be  often  found  of  service  to  pare  the 
edges  of  the  opening  and  unite  the  raw  surfaces  with  a 
fane  suture. 

EPIPHORA  FROM  MECHANICAL  OBSTRirCTIOW 
BY  TTJMOURS.-The  cavity  of  the  lachrymal  canal  n°  y 
be  partially  or  completely  occluded  by  tumours  whinli 
either  take  their  ongm  from  within  the  sac,  or  by  those 
which  grow  from  the  antrum,  the  nostril,  or  from  the  base 
of  the  skull  It  would  be  out  of  place  here  to  discuss  the 
nature  and  treatracnt  of  such  growths  ;  they  will  be  found 
iully  described  lu  works  on  general  surgery.  It  is  suffi 
cient  to  indicate  that  epiphora  may  be  caused  by  the 


II 
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presence  of  tumours  citlier  within,  or  in  the  neighbour- 
hood of  the  lachrymal  sac,  that  the  surgeon  may  not 
disregard  the  possibiUty  of  their  existence  lu 

^  ■   obstinate  cases  which  have  persistently  resisted 

A      all  treatment. 

TO  SLIT  UP  THE  CANAIilCTJLUS.— There 
are  several  ways  in  which  this  operation  may  be 
performed. 

1.  The   canaliculus   may  be  laid  open  on 
Critchett's  director  (Fig.  64).  The  patient  being 
seated  in  a  chair,  the  operator  stands 
behind  his  head  and  introduces  the  Fio.^Oa. 
point  of  the  instrument,  which  he  holds 
between  his  finger  and  thumb,  along 
the  canaliculus,  and  then  drawing  the 
lid  outwards  Avith  his  ring  finger  to 
render  the  parts  tense,  he  with  the 
other  hand  slits  up  the  duct  by  passing 
a  cataract  knife  along  the  groove  of  the 
director. 

Care  should  always  be  taken  to  keep 
the  incision  external  to  the  caruncle, 
as  if  the  edge  of  the  knife,  as  it  is  run 
along  the  director,  is  turned  too  much 
towards  the  eye,  the  canaUculus  will  be 
divided  only  up  to  the  caruncle,  beneath 
which  the  remainder  of  the  duct  will 
tunnel,  unless,  indeed,  the  caruncle  be 
divided,  which  it  is  always  desirable  to 
avoid.  , 

2.  The  canaliculus  may  be  slit  up  by  Weber  s 
knife,  which  consists  of  a  fine  blade  of  the  shape 
and  size  represented  in  Fig.  65,  \viih.  a  minute 
button  at  its  extremity.  This  is  introduced 
into  the  punctum,  and  run  along  the  canal, 
when,  by  slightly  raising  the  hand  and  giving 
to  the  blade  a  cutting  movement,  it  is  made 
to  divide  the  canaliculus  to  the  extent  required. 

3.  The  canaUculus  may  be  laid  open  by  a  pair 
of  fine  scissors. 

OBLITERATION  OF  THE  LACHRYMAL  SAC  is  an 

operation  which  lias  been  frequently  performed  by  some 
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attempts  have  beS  tr<^£  tStrtt  " 

sac  was  »oi  obliterated,  bat  tbl  TJT^fl 
openings  were  comiAtelV  closed  H 

be  carefully  felt  for  with  the  J  '''"'^ 

its  exact  i^osition,  it  is  to  be  seked        ^^'"^^  'l^'^^'^ 
forceps  ami  draw  A  forwarcis  out  oJ  fT.  "  ^""^''^^^ 

cellular  connections  a^a'cte'^lf  S'e^T^llir  ^^^^^ 
Free  hajmorrha'^e  oftpn  n^^n^^,     .■■'t'Vuea  with  a  kmfe. 

the  bleeding  nmy  °ene,nnri7r'''^ 

cold  water  from^a'^sSe^        ^^^^^^^  V  a  stream  of 

finally  closed  until  arbfcdinJtsT^^^^ 

This  operation  should  never  bpnp,.p!f      i  * 
of  epiphora  arising  from  uLase  o    fc'r?  ^'^^''^f 
the  evils  which  may  re^ilt  fi^m  ,>       °  ^^^^I'-y^^al  sac.  as 
wluch  it  is  intended  to  cure  ^^''''^^ 

*  Ophthalmic  Review,  No.  12  p  3G7 
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DISEASES   OE   THE  LACHRYMAL  GLAND  are 

extremely  rare;  so  seldom,  indeed  is  the  gland  affected, 
that  in  the  Eeports  of  the  Eoyal  London  Ophthalmic 
Hospital  for  ten  years,  from  1857  to  1867  inclusive  ont 
of  a  yearly  average  of  over  12,000  new  cases  only  twenty  of 
"  diseased  lachrymal  gland"  are  recorded.    No  doubt  the 
lachrymal  gland  is  often  secondarily  involved  m  malig- 
nant tumours  of  the  orhit,but  this  IS  apt  to_ be  overlooked 
from  the  fact  that  the  gland  is  either  excised  unnoticed 
with  the  morbid  growth,  or  else  it  is  sloughed  out  by  the 
action  of  the  caustics  which  are  afterwards  used  to 
destroy  any  portions  of  the  tumour  which  may  have 
been  left  behind.    Although  the  lachrymal,  bke  all  con- 
glomerate glands,   enjoys  a   special  immunity  from 
disease   yet  it  is  not  altogether  exempt,  and  to  those 
affections  to  which  it  may  be  subjected  I  shall  now  refer. 

INFLAMMATION  OE  THE  LACHRYMAL  GLAND 

—Bacrvo-aclenitis-maj  be  either  chronic  or  acute; 
eenS-ally,  however,  it' is  the  former.  It  may  occur 
Sout^any  apparent  cause,  or  it  may  arise  from 

Tymptoms.-When  chronic  there  i«  tenderness  and 
cnla?geSent  of  the  gland,  which  can  ^e  f  It  by  the 
fingei- beneath  the  outer  part  of  ^l^e  edge  of  the  loof  o| 
the  orbit,  and  occasionally  a  prolongation  of  the  cnlargeu 
ccland  will  extend  into  the  upper  hd.  Theie  will  be 
Sobablv  also  some  oedema  of  the  oculo-palpebral  fold 
o  coniunctiva  and  redness  of  the  lid..  If  there  is  much 
swellSg  of  the  gland  the  eye  will  be  displaced  downwards 

rtse  of  subacute  iuflammabion  of  the  lachrymal 
glands  which  was  under  my  care  both  S  ^nds  weie 
affected  symmetrically,  and  a  portion  of  the  enlaigca 
gfands  could  be  seen  and  felt  in  the  ouierj-ri  oi  each 
fmner  evelid  causing  the  lids  to  droop  o\ei  tlie  ejcs. 
Under  aTw  weeks'  t1-eatment  the  swelling  of  the  gland. 
Smi  ietely  subsided.  The  disease  in  its  1-og--  ~ 
to  be  very  analogous  to  an  attack  of  mumps  oi  mUamma 

%  Jhe^^firSiScute  therewiUbe  poi.,  rcdncs^ 
•ind  swcl  iuTin  the  region  of  the  gland,  with  oedema  of  the 
hi  ^nd  cliemosis  of  ?he  conjunctiva.    Those  sympto>n 
may  subside  under  treatment,  or  they  may  go  ou  to  tlie 
formation  of  pus. 
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Treatment.— For  the  chronic  inflammation  of  the 
gland  small  doses  of  the  iodide  of  potassium  (F.  91) 
or  of  the  iodide  of  ammonium,  may  be  given,  and  an 
omtment  of  ammonii  iodid.  gr.  30,  adipis  gr.  240,  may  be 
gently  rubbed  night  and  morning  over  the  swellino-,  or 
the  eyelid  may  be  painted  every  or  every  other" day 
with  the  tincture  of  iodine.  For  the  acute  symptoms 
one  or  two  leeches  may  be  applied  to  the  temple,  and  a 
warm  bnseed-meal  poultice  over  the  eye.  If  the  inflam- 
mation should  continue,  and  pus  form,  an  incision  should 
be  made  in  the  line  of  the  orbit  to  give  vent  to  it,  as  soon 
as  there  is  sufficient  evidence  of  its  presence. 

CYSTS  OF  THE  LACHRYMAL  GI^ANB-Dacryops 
—may  anse  from  acute  inflammation  and  abscess,  or  from 
injury,  iheir  formation  is  apparently  caused  by  an  ob- 
struction more  or  less  complete  of  one  of  the  excretory 
ducts,  in  which  the  secretion  of  the  gland  accumulates  ; 
the  walls  of  the  canal  become  distended,  and  a  smal 
elastic  tumour  shows  itself  in  the  locality  of  the  lachry- 
mal gland,  over  which  the  skin  is  freely  moveable  In  i 
Paper  by  Mr.  Hulke  on  this  subject,'^in  ^orl  of  hS 
Ophthalmic  Hospital  Eeports,"  he  says  :  "  The  most 
characteristic  and  striking  sign  of  dacryops  is  the  sudden 
enlargement  which  the  tumour  undergoes  when  the 
patient  cries."  If  the  cyst  attains  a  la?ge  sizt  t  ma^ 
seriously  interfere  with  the  movements  of  the  eyelid 

Treatment  -The  most  efficient  method  of  de'alino- 
with  these  cysts  IS  by  the  establishment  of  a  permanent 
hstula  on  their  mner  or  conjunctival  surfaces,  by  which 
the  tears  may  constantly  drain  away.  For  the  mode  of 
accomplishing  this,  see  Tkeatment  of  Fistula  of  the 
Lachrymal  Gland,  m  the  next  Section.  An  attempt  to 
dissect  the  cyst  out  through  an  incision  of  the  skiu  is  apt 
to  lead  to  the  formation  of  a  permanent  external  fistula 

FISTULA  OF   THE  LACHRYMAL  GLAND-7?a- 

cryops  Jis|«tos2^s-may  be  the  result  of  an  abscess  of  the 
lachrymal  gland  which  has  burst  externally,  or  of  a 
cyst  of  the  gland,  or  of  an  incised  wound.    There  L  a 
minute  opening  in  the  npper  and  outer  surface  of  the  lid 
through  which  the  tears  from  time  to  time  trickle.  ' 

Treatment.-The  edges  of  the  fistulous  opening  may 
be  pared  with  a  fine  scalpel,  and  be  then  brought  toleE 
with  a  single  ^vlre  suture;  or  the  end  of  a  fine-pSed 
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cautery,  liaviug  beeu  made  liot,  may  be  introduced  into 
the  fistulous  orifice;   or  the  galvano-caustic  apparatus 
may  be  used  in  a  similar  manner.    The  plan  of  treatment, 
however,  which  was  adopted  by  Sir  W.  Bowman,  in  a  case 
recorded  by  Mr.  Hulke,*  was  so  successful  that  I  will 
quote  it  in  detail.    "  A  single  thread  of  silk  was  armed 
with  a  needle  at  each  end,  and  one  of  the  needles  was 
introduced  into  the  fistulous  orifice  in  the  skin  pn  the 
outer  surface  of  the  eyelid,  and  carried  for  a  short  distance 
upwards  ;  it  was  then  made  to  pierce  the  fibro-cartilage 
of  the  lid  and  the  conjunctiva,  and  the  thread  was  drawn 
out  at  the  inner  surface  of  the  lid.    A  similar  manoeuvre 
was  repeated  with  the  other  needle,  and  the  thread  was 
drawn  out  at  the  inner  surface  of  the  lid  at  the  distance  of 
a  quarter  of  an  inch  from  the  first,  and  a  little  nearer  the 
attached  border  of  the  lid.    In  this  way  the_  cyst  was 
pierced  at  two  points  by  the  thread  which  encircled  in  a 
loop  the  small  intervening  portion  of  the  tissue.    The  two 
ends  of  the  thread  were  then  brought  out  at  the  outer 
commissure,  and  secured  upon  the  temple  with  a  piece  of 
sticking-plaster.    The  presence  of  the  thread  occasioned 
very  slight  annoyance;  the  conjunctiva  lining  the  upper 
eyelid  became  a  little  swollen  and  injected,  and  tears  con- 
tinued to  flow  from  the  orifice  in  the  skin,  but  less  abun- 
dantly.   Ten  days  afterwards,  the  thread  was  replaced  by 
a  thicker  one,  which  produced  more  irritation,  and  the  con- 
junctiva immediately  around  it  became  slightly  granular. 
An  attempt  was  now  made  to  close  the  aperture  m  the 
skin    It  was  drawn  out  with  forceps  and  cut  oflP  with 
scissors,  together  with  the  little  piece  of  skin  immediately 
around  it.    The  edges  of  the  wound  were  brought  together 
with  two  serres  fines,  which  were  replaced  on  the  evenmg 
of  the  same  day  by  slips  of  plaster.   When  she  was  nest 
seen,  after  an  interval  of  four  days,  the  ^vo^n^d  had  quite 
healed  and  the  fistula  in  the  cutaneous  surface  ot  the  lid 
had  perfectly  closed."    In  another  week  the  thread  was 
withdrawn,  and  the  small  bridge  of  tissue  which  had  been 
encircled  by  the  loop  cut  out.    "  This  opening  m  the  con- 
junctiva continued  patent,  and  there  was  no  iurther 
collection  of  mucus  nor  tears  in  the  cyst.  ' 

SIMPLE  HYPERTROPHY,  or  CHRONIC  EN- 
LARGEMENT OF  THE  LACHRYMAL  GLAND  is 
occasionally  met  with.    The  enlarged  gland  forms  on 
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iinsightly  promiaence  in  the  upper  and  outer  part  of  the 
orbit. 

Treatment.— The  uugueut.  ammonii  iodid.  gr.  30  ad 
adipis  gr.  240,  may  be  rubbed  into  the  swelling  night  and 
morning,  and  small  doses  of  the  potass,  iodid.,  or  of  the 


Fig.  66  is  di-awn  from  a  pliotograpb  of  a  patient 
who  was  under  my  care  for  great  enlargement  of 
both  lachrymal  glands.  The  right  lachrymal  gland 
I  completely  excised  ;  and  from  the  left  I  removed 
only  the  protruding  portion.  Tho  result  was  very 
satisfactory. 

syrup,  ferri  iodid.,  may  be  given  twice  a  day.  Should 
this  treatment  have  no  effect,  the  unsightly  prominence 
may  be  excised;  or  the  whole  gland  may  be  removed.  In 
a  case  lately  under  the  care  of  my  colleague,  Mr.  Streat- 
feild,  he  removed  the  protruding  portion  and  left  the 
remainder  of  the  gland.  The  patient  made  a  satisfac- 
tory recovery,  and  has  since  continued  well. 

Sarcoma  of  the  Lachrymal  Gland  is  a  very 
rare  disease.  In  the  few  cases  which  I  have  seen,  it  has 
occurred  as  an  infiltration  into  the  gland  tissue,  aud 
formed  a  distinct  tumour  growing  into  the  upper  eyelid 
from  beneath  the  upper  and  outer  edge  of  the  orbit.  The 
following  case  was  under  my  care  at  the  Ophthalmic  Hos- 
pital :— A  poor  woman,  aat.  forty-two,  first  came  to  the 
hospital  on  December  31st,  1872.  There  was  then  dis- 
tinct proptosis  ;  the  eye  was  bulged  forwards  and  at  the 
same  time  pressed  downwards  and  inwards.    A  firm 
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tumour  could  be  distinctly  felt  with,  the  finger  at  the  outer 
margin  of  the  orbit  corresponding  to  the  situation  of  the 
lachrymal  gland.    The  disease,  she  believed,  commenced 
about  two  months  before  she  applied  to  the  hospital.  The 
])atient  was  kept  a  few  weeks  under  observation,  but  as 
the  proptosis  increased  she  was  in  February  adroitted  into 
the  hospital.    I  then  removed  the  lachrymal  gland,  with 
the  new  growth,  by  a  single  incision  just  below  the  upper 
and  outer  third  of  the  orbital  ridge.    (See  OrEiiATiON  roR 
Eemoving  Lachrymal  Gland,  p.  323.)    The  patient  soon 
recovered  from  the  operation  and  was  able  to  leave  the 
hospital.    She  was  relieved  of  all  the  previous  suffering  ; 
but  as  the  result  of  the  operation  she  had  complete  ptosis, 
aud  palsy  of  the  sixth  nerve,  so  that  she  could  not  evert 
the  eye.    These  evils  were  undoubtedly  caused  by  some 
laceration  of  the  levator  palpebras  aud  sixth  nerve  in  the 
removal  of  the  tumour,  which  pressed  upon  those  struc- 
tures."   The  following  is  the  Report  of  the  examination 
of  the  tumour  by  Mr.  Nettleship,  then  Curator  of  the 
Museum  :  "  The  portion  removed  was  a  flatfish  tumour 
somewhat  irregularly  divided  into  about  three  or  four 
parts  or  lobes,  one  of  which  was  very  firm,  feeling  almost 
like  a  nodule  of  scirrhus,  while  the  others  had  a  somewhat 
firmer  consistence  than  normal  lachrymal  gland  tissue. 
The  entire  tumour  was  about  the  same  shape  as  the 
lachrymal  gland,  and  consisted  of  the  whole  of  that 
organ.    It  was,  however,  considerably  larger  in  area, 
though  not  much  thicker  than  the  normal  gland.  A 
microscopical    examination  was  made   after  moderate 
hardening  in  alcohol,  and  the  growth  proved  to  be  a 
small- celled  sarcoma  of  the  lachrymal  gland.    The  proper 
gland-tissue  was  sparingly  scattered  through  the  tumour, 
and  much  of  it  had  probably  become  atrophied  by  pressure. 
The  morbid  growth  appeared  to  start  from  the  interfolli- 
cular  connective  tissue  of  the  gland,  where  the  normal 
nuclei  became  more  numerous.    A  stage  later  showed 
these  developed  into  spindle-shaped  cells  ;  after  this  it 
seems  that  most  of  the  new  elements  remained  stationary 
at  the  round-cell  stage,  so  that,  in  fact,  the  bulk  of  the 
tumour  was  composed  of  small  round  or  roundly  oval 
cells  squeezed  tightly  together,  and  intersected  with  more 
or  less  strands  of  elongated  cells  and  threads  of  normal 
fibrous  tissues." 
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CHAPTER  X. 

DISEASES  OF  THE  EYELIDS, 

TINEA  TARSI  is  a  disease  of  the  follicles  of  the  eye- 
lashes, it  IS  chronic  in  its  progress,  difficult  to  com- 
pletely  subdue  and  very  recurrent.  In  the  early  stase 
the  margins  of  the  lids  are  red  and  irritable;  there  is  It 
tirst  an  excessive  secretion  from  the  follicles  of  the  cilia, 
which  accumulates  during  the  night,  and  causes  the  lids 

advanfr??  morning.    As  the  disease 

auvances,  the  discharge  becomes  purulent  and  cakes  into 
l  n  £;  ^  i  '  adhere  to  the  margins  of  the  lids,  and  to  the 
wt"  Vnstnles  then  form  at  the  roots  of  the 
tl^nl  '  *^ese  burst  and  leave  superficial  ulcerations, 
which  are  generally  covered  with  yellow  crusts.    The  eye 

^Tl^r^'^'V'^'  °f  5  "'^^  ^^^g^^  «f  the  lids  Se 
eve  -ted  V.f ^^'^  ^■^'"''''^  ^^'^^^^'l'  thickened,  and 
punctiim  Zf'  '^'^'^'^  ^^'^  ^^''^^  borders  the 
punctum  lachrymale  is  drawn  away  from  the  globe  and 

coSes  thW       r''-'''^  of  tears,lhich  ex- 

couates  the  lids  and  keeps  up  the  redness  and  irritation. 

ynth  debihty  and  constitutional  derangement,  and  is  one 
couih  'TST  ^  r'^"*"^^'  ---les,  and  Whooping! 
ant  to  L^t  '    '  '^^^  «^^^e^ed  from  it  are  very 

health  fiir  -^^^^  f^-om  any  cause  thei^ 

the^Sw,?^';;7^°'°^*^''-'''-°'*  important  elements  in 
lids  Sd  bo  Wl.  cleanliness.  The 

mornin.  ind  n^l  tl'"*?  T^'T  ^'^'''^  ^^^^^^^  ^^g^*  ^^'^ 
foro  Tp^n     r    I-  ^""""^c       ^""^^^  secretion  be  removed  be- 

E^F  529)'or  oht''^  -^gnent.  hydra?g.  nitratis 
dilut  Pisn  «L  n  f  ^^'^g^^ent.  hydrarg.  oxidi  rubri 
ami;',,+l  ^^'"''^'^       smeared  on  the  tarsal  edo-es- 
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several  times  during  the  day.    In  children,  when  the  eye- 
lashes are  very  long,  it  is  often  of  service  to  cut  them  ott 
close  to  the  lids  with  a  pair  of  scissors,  as  the  lids  are 
more  easily  kept  clean  when  there  are  no  lashes  upon 
which  the  "discharge  can  cake.    This  plan  of  treatment  is 
usually  sulhcient  to  cure  a  slight  case  of  tinea ;  but  where 
there  are  superficial  ulcerations  or  pustules  at  the  roots 
of  the  cilia,  other  means  must  be  adopted.  Each  moruiug 
after  the  lids  have  been  freed  from  aU  discharge,  a  solu- 
tion of  nitrate  of  silver,  gr.  5  to  gr.  10  ad  aquo3  §1,  should 
be  applied  with  a  camel's-hair  brush  to  the  pustules  or 
ulcerated  spaces  between  the  lashes;   or  they  may  be 
touched  twice  or  three  times  a  week  with  a  stronger  solu- 
tion of  nitrate  of  silver,  or  with  the  diluted  nitrate  oi 
silver  points  (F.  6).    In  the  worst  cases,  where  the  edges 
of  the  lids  are  rounded,  thickened,  and  excoriated,  with 
the  puncta  drawn  away  from  the  globe,  the  canalicuh 
should  be  laid  open  in  the  manner  directed  at  page 
so  as  to  form  conduits  along  which  the  tears  may  flow 
into  the  sac  ;  and  a  weak  solution  of  nitrate  of  silver 
should  be  painted  daily  on  the  red  excoriated  margins 
Where  there  is  great  irritability  and  excoriation  ot  the 
tarsal  edges,  I  have  found  much  beneht  from  the  use  of 
the  lotio  boracis  (F.  59).    Whilst  ordering  local  apphca- 
tions  to  the  lids,  attention  must  also  be  paid  to  the  state 
of  the  patient's  health.  Tonics  of  iron  and  qumme  usually 
do  good;  but  in  very  chronic  cases,  accompanied  with  a 
thiiened  and  eczematous  state  of  the  hds  small  doses  o 
the  liquor  arsenicalis  given  twice  or  three  tmies  a  day  wiU 
be  often  of  service.    It  is,  however,  a  medicme  which 
should  be  seldom  prescribed  for  young  children. 

HORDEOLXJS-S/ve-is  a  small  boil  on  or  near  the 
margin  of  the  lid.  It  is  closely  ^piiiiccted  with  one  oi 
more  of  the  cilia,  and  in  some  cases  it  seems  as  if  the  stye 
wns  simply  a  suppurating  hair  follicle.  Generally  only 
Jue  stye^ajpears  Li  a  time  on  the  lid,  but  others  are  very 
apt  to  follow.  A  succession  of  them  is  indicative  of  an 
enervated  state  of  health. 

Treatment.-In  the  very  early  stage,  when  the  patient 
feels  that  a  stye  is  coming,  and  before  suppuration  has 
clmJiced,  I  Lve  thought  that  I  have  on  -vei^l  occa- 
sions succeeded  in  arrestmg  its  progress  ^7  drawing  once 
across  the  tender  spot  on  the  tarsal  edge  a  point  or 
the  Sitigated  nitrate  of  silver  (F.  6),  or  a  camel  s-hair 


DISTICHIASIS. 


pencil  charged  with  mtratc  of  silver,  as  directed  at  page  48 
It  IS  a  remedy  worth  trjmg  as,  if  it  fails,  the  patieut 
has  m  no  way  suifered  During  the  advance  of  tlKtye 
warm  applications  are  best ;  fomentations  with  hot  water 
or  the  decoction  ot  poppy-heads,  and  a  warm  ponlt^ce  at 
night  covered  with  a  piece  of  oil-silk.  It  is  seldom  i  eceT- 
^aiy  to  puncture  a  stye  ;  the  pus  will  select  its  own  site 
at  which  to  point  and  make  an  exit  for  itself.  The  bowels 
hould  be  cleared  of  all  irritating  matter  by  a  pur'Sve 

wth  baik  (F.  7d),  or  qumme  with  the  perchloride  of  iron 

cum  soda  (i< .  148),  or  mist,  cinchonas  (F.  138  ISQ)  m- 
some  preparation  of  iron  (F.  144,  145),  may  be  ordel-ed 
When  a  1  suppuration  has  ceased  the  1  ds  may  be  bathed 

a  I  \reSf£,f  '^°^"^f  50),  and'^a?  bedtime 

a  little  of  the  unguent,  hydrarg.  uitratis  dilut.  (F.  129) 
may  be  smeared  on  the  tarsal  edrres  ^ 

r,f  n^if^^^^^'T^^  ''^"^^^  is  seen  at  the  commencement 
Im  should  fail  a  lotion  ,vift  rinci        (F  51)  ^.afbe 


JasTies'^lomt^^^  v'  l  '^''^pl^^ccment  of  the  oye- 
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ma.  G7. 


double  row  of  lashes.  The  inuer  row  is  usually  turned 
inwards,  and  sometimes  so  completely,  that  the  lashes 
cannot  be  seen  without  slightly  everting  the  lid  with  the 
finger.  Distichiasis  may  be  partial,  or  it  may  involve  the 
whole  of  the  cilia. 

The  causes  of  both  trichiasis  and  distichiasis  arc 
purulent  and  granular  ophthalmia.  The  contraction  of 
the  palpebral  conjunctiva  which  takes  place  during  the 
healing  of  the  granulations,  pulls  upon  the  margins  of  the 
lid,  and  causes  a  displacement  of  the  bulbs  of  the  cilia, 
and  an  incurvation  of  the  tarsal  cartilage. 

Treatment. — The  bestoperationfor  severe 
cases  of  trichiasis  or  distichiasis  is  excision 
of  the  whole  row  of  the  cilia.  The  patient 
is  thus  rapidly  and  permanently  relieved 
from  a  long  felt  trouble,  and  the  disfigure- 
ment is  very  slight.  It  is  not  to  be  com- 
pared with  the  nnsightliness  produced  by  the 
loss  of  the  oculo-palpebral  fold  of  skin, 
which  is  the  usual  result  of  those  operations 
which  endeavour  to  rectify  the  displaced 
lashes  by  shortening  the  integument  of  the 
upper  lid.  It  is  seldom  necessary  to  excise 
the  ciHa  of  the  loiver  lid,  as  the  removal  of  a 
fold  of  skin  with  the  corresponding  portion 
of  the  orbicularis  will  usually  sufBce  (see 
page  337).  In  slight  cases,  where  only  a 
few  of  the  cilia  are  affected,  the  distorted  or 
displaced  lashes  mav  be  imlled  out  with  a 
pair  of  cilia  forceps  (Fig.  67),  or  they  may 
be  excised.  If  the  inverted  lashes _  involve 
as  much  as  half  the  tarsal  margin,  it  is 
better  to  excise  the  entire  row,  as  it  is  less 
noticeable  than  when  half  the  length  of  the 
cilia  have  been  removed. 

OPEEATION  FOB  THE  REMOVAL 
OF  THE  EYELASHES.— This  consists  in 
first  splitting  the  border  of  the  tarsal  carti- 
lage, and  then  excising  the  thin  wedge  of  it 

tM     in  which  the  bulbs  of  the  lashes  are  em- 
bedded. 
^       The  lid  being  drawn  tense  by  one  hand  ot 
the  operator,  with  the  other  he  makes  a  long  iacision  with  a 
cataract  knife  along  the  inner  or  ocular  edge  of  the  lashes, 
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and  of  a  sufficient  depth  for  the  point  of  the  knife  to  pass 
beyond  their  roots.  A  second  incision  is  now  to  be  made 
on  the  outer  surface  of  the  lid  just  behind,  but  parallel  to, 
the  row  of  lashes,  so  as  to  cut  through  the  integument 
and  the  margin  of  the  cartilage  just  above  the  bulbs  of 
the  ciha :  the  depths  of  the  two  incisions  will  thus  meet, 
and  the  whole  row  of  lashes  will  be  excised.  The  cut 
surface  of  the  carti- 


lage should  now  be 
carefully  scanned 
over,  so  that  if  any 
of  the  bulbs  of  the 
lashes  have  escaped 
excision  they  may 
be  removed;  should 
any  be  left,  new 
lashes  will  sprout 
again  from  them, 
and  the  object  of  the 
operation  will  not  be 
completely  fulfilled. 


Fig.  G8. 


as  even  a  single  eyelash 
brushing  against  the  cor- 
nea will  cause  consider- 
able irritation.  The  bulbs 
of  the  lashes  may  be  re- 
cognised by  their  appear- 
ing as  fine  black  dots. 

Lastly,  the  skin  should 
be  gently  pressed  over 
the  cut  edge  of  the  carti- 

removed  ,n  which  the  lashes  are  implanted.  ° 

insinuated  beneath  the  upper  evelid  nq  fnm.  If  -iP  ^ 
and  tlien  with  a  few  tunS  llftZ'^l  me  alilc  cE 
IS  made  to  compress  firmly  the  circumference  of  the  lid 
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with  the  exception  of  its  tarsal  Ijorder,  which  is  left  free 
for  the  operator. 


Fig.  69. 


BEPOSITIO  CIIilORTJM.— This 
old  operation  was  first  desciibed  by 
Celsus.     It  was  revived  by  Dr. 
Snellen,  of  Utrecht,  and  has  since 
been  advocated  by  Dr.  Argyll  Eo- 
bertson  in  a  Paper  in  the  Edinhurgh 
MontJdy  Joiornal  for  May,  1874. 
The  following  is  his  account  of  the 
operation  ; — "  The  lorinciple  of  the 
operation   consists   essentially  in 
causing  the  offending  eyelashes  to 
be  mechanically  turned  away  from 
the  eye,  and  made  to  grow  more  or 
less  in  the   proper  direction  by 
nuikiug  them  pass  under  a  narrow 
bridge'  of  shin.    The  following  is 
the  method  of  performing  the  ope- 
ration :— A  very  fine  curved  needle 
has  the  two  extremities  of  a  very 
fine  waxed  silk  ligature  (or  hair,  as 
Celsus  directs)  passed  through  its 
eye.  Theneedle,being  firmly  grasped 
by  suitable  forceps,  is  then  passed 
through  a  narrow  fold  of  skin  at  the 
very  margin  of  the  lid,  close  to  one 
of  the  inverted  eyelashes.  The 
point  of  introduction   should  be 
external  to  the  point  of  emergence 
of  the  eyelash,  but  as  close  to  it  as 
possible":  and  the  needle  should  be 
brought  out  after  passing  about  f "' 
or  1"'  under  the  skin.    The  needle 
and  ligature  should   be  drawn 
through  until  a  small  loop  alone 
remains,  when,  by  means  of  a  fine 
pair  of  forceps,  the  eyelash  is  passed 
through  the  loop.    Traction  is  then 
made  on  the  ligature,  and  the  loop 
with  the  entangled  eyelash  is  drawn 
through  the  tunnel  in  the  skin.  The 
other    misdirected    eyelashes  are 
similarly  treated. 
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7fT  little  imtation  follows  this  operation,  and  no 
special  aftei-treatment  is  necessary.  The  patient,  how- 
evei,  must  he  warned  against  touching  or  rubbiiig  the 

Fig.  70. 


tlio  diagram.)  li"'"  obliquo,  not  to  complicate 

eyelashes  for  tweaty-fonr  hours  after  the  operation 
diaS'  ''"^  ^--tl^-^elashesbackoutTtiruew 

Fig.  71. 


V'^lSt^^i^f^f^  to  those  cases  of 
in  number  and  of  coSrSS;""'  "^'""'^^  "^'^ 

appHcable  to  those  cS  t?"^  ^^f  treatment  is  only 
I'uose  cases  where  the  displacement  of 
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the  lashes  is  limited,  and  even  then  it  is  not  very 
satisfactory. 

Fig.  72. 


Fig.  72  ropreBents  tlio  eyelash  in  its  altered  position. 

Dr  Herzeustein*  has  recommended  the  use  of  a  seton 
for  the  destruction  of  the  bulbs  of  the  cilia,  and  m  cases 
of  partial  trichiasis  it  seems  applicable.  One  end  ot  the 
thread  is  first  introduced  by  a  fine  needle  through  the  edge 
of  the  tarsal  cartilage,  aud  passing  it  upwards  subcuta- 
neously  it  is  brought  out  at  a  pomt  beyond  the  roots  ot 
the  cilia,  and  again  introduced  through  the  same  opening 
it  is  carried  onwards  beneath  the  skm  aroimd  the  bulbs 
of  the  lashes  to  be  destroyed,  until  finally  it  emerges  on 
the  edge  of  the  lid  in  a  line  with  the  spot  at  which  it  first 
entered.  The  two  ends  of  the  thread  are  now  tied  together, 
and  they  are  allowed  to  remain  until  they  cut  their  way 
out,  by  which  time  the  hair  bulbs  are  destroyed  by  suppu. 
ration. 

ENTROPION,  or  AN  INVERSION  OF  THE  EDGE 
OP  THE  EYELIDS.— There  are  two  forms  ot  tliis 
disease. 

a.  The  spasmodic  entropion.  +  ,  ^ 

e  The  chronic  entropion,  which  IS  dependent  on  sti-uc- 

tural  changes  of  the  conjunctiva  of  the  lid. 
„  The  spasmodic  entropion  is  due  to  a  spasmodic 
contraction  of  the  orbicularis.  It  may  occur  after  an 
iSv  or  during  any  afi:ection  of  the  eye,  which  is 
accompan  ed  by  m"uch  photophobia  and  lachrymation,  and 
iSSly  if  the  eye  has  been  for  some  tune  closely 
bandaged  up^  ^  

#  ArcMv  fur  Ophthalmologic,  Bd.  xii.  p.  76,  1866. 
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From  the  constant  overflow  of  tears  the  tarsal  border 
becomes  red  and  excoriated;  and  from  the  repeated 
spasmodic  contractions  of  the  orbicularis  muscle,  tbe 
edge  of  the  lid  becomes  curled  inwards— sometimes  to 
such  an  extent  that  the  eyelashes  cannot  be  seen  without 
tirst  evertmg  the  tarsal  margin  by  drawing  it  down  with 
the  fanger._  Spasmodic  entropion  is  frequently  seen  after 
the  operation  for  cataract,  and  especially  in  old  people 
with  the  skm  of  the  lids  loose  and  wrinkled.  This 
inversion  of  the  lashes  is  usually  confined  to  the  lower 

For  the  treatment  of  this  form  of  entropion,  it  is 
suthcient  to  remove  a  narrow  strip  of  the  skin,  and  of  the 
orbiciUaris  muscle,  close  up  to  and  nearly  the  leno-th  of 
the  margin  of  the  Hd.  _  This  is  to  be  done  by  first  pinching 
up  a  fold  of  tbe  skin  m  a  line  with  the  hd  by  a  pair  of 
forceps,  and  cutting  it  off  with  a  pair  of  scissors  A 
correspondmg  piece  of  the  orbicularis  is  then  to  be  seized 
with  the  forceps  and  excised  in  a  similar  manner.  No 
sutures  will  be  required  ;  but  when  all  the  bleeding  has 
ceased,  the  edges  of  the  wound  should  be  gently  pressed 
together,  and  a  light  pad  of  wet  Unt  with  a  bandage 
fastened  over  them.    Complete  union  will  be  effected  in 
two  or  three  days. 

/3.  Chronic  Entropion  is  caused  by  purulent  and 
granular  ophthalmia;  by  injuries  to  the^L  net  va  o 
the  lids  from  hot  metal,  lime,  mortar,  or  any  other 
escharotic  which  may  have  caused  a  destruction  of  a 
portion  of  that  membrane.  As  cicatrization  proceeds 
the  contraction  of  the  conjunctiva  causes  the  ma^fn  of 
the  hd  with  Its  lashes  to  become  inverted  and  cWn 
towards  the  globe.  This  folding  iu  of  the  laslms  t  o 
source  not  only  of  great  discomfort  to  L  atienrii^t  o^ 
danger  to  the  eye.  _  The  continued  brushing  of  the  a  hes 
against  the  cornea  m  every  movement  of  the  eye  s  apt 
to  induce  a  troublesome  form  of  corneitis  with  ulcemtion 

aucnixr'^^^^*^^-^*™ 

Treatment.-When  the  entropion  is  severe  and 
dependent  on  a  thickened  and  iontracted  p^ebra^ 
conjunctiva,  produced  by  granular  ophthalmia^   or  on 

sTm  "e\^Wott°r^^^^^^  i°  nienibmne'from 

some  escnaiotio,  the  only  operation  which  will  affnrrl 
permaneat  relief  is  the  removal  of  the  enth-e  row  of 
lashes  (see  page  332).    Associated  with  the  inverlion 
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tlieve  is  frequently  a  considerable  contraction  of  the 
palpebral  aperture.  When  this  exists  the  external  canthus 
should  be  hrst  divided  with  a  pair  of  scissors,  and  then  a 
fine  suture  inserted  between  the  divided  conjunctiva  and 
the  opposite  point  of  skin,  in  order  to  prevent  the  reunion 
of  the  edges  of  the  incision.  There  are,  however,  many 
cases  of  entropion  due  partly  to  spasm  of  the  orbicularis, 
and  partly  to  a  contraction  of  the  palpebral  conjunctiva. 
For  this  class  one  or  other  of  the  numerous  operations 
for  everting  the  infolded  tarsal  cartilage  and  rectifying 
the  displaced  lashes  may  be  performed. 

BUROW'S  OPERATION  FOE,  ENTROPION.*— The 

object  of  this  operation  is  to  restore  the  inverted  tarsal 
edge  to  its  normal  position,  and  thus  to  avoid  the 
necessity  of  removing  the  row  of  lashes.    In  entropion 
there  is  an  incurving  of  the  tarsal  cartilage,  so  that  the 
cUia  brush  against  the  surface  of  the  eye.    If  such  an 
eyelid  be  everted,  a  whitish  line  will  generally  be  seen 
rnnning  parallel  to  the  margin  of  the  lid,  and  about  one 
line  distant  from  it :  it  is  upon  this  line  that  the  tarsal 
edo-e  is  flexed  on  to  the  globe.    The  operation  is  thus 
performed  :— The  lid  is  everted,  and  the  horn  spatiila 
(Fig  69)  having  been  placed  between  the  globe  and  lid, 
an  incision  is  made  completely  through  the  tarsal  cartilage 
about  one  or  one  and  a  half  lines  from  its  free  border 
along  the  while  line  above-mentioned,  and  extending  from 
the  outer  to  the  inner  extremity  of  the  tarsal  cartilage, 
taking  care  to  sever  thoroughly  the  cartilage  and  all  the 
structures  of  the  Hd  up  to  the  skin,  but  not  to  cut  the 
ciliarv  margin  at  any  point.    The  lid  may  be  now  replaced, 
and  its  ciUary  border  will  probably  rest  against  the  globe 
in  its  proper  position,  and  the  operation  is  completed. 
If  however,  the  skin  of  the  lid  is  very  lax,  or  the  tarsal 
marsin  is  still  inclined  to  curve  inwards,  a  piece  ot  skin 
may  be  removed  from  the  lid  by  pinching  a  portion  of  it 
UD  with  Desmarres's  entropion  forceps  and  cutting  it  oil 
with  a  pair  of  scissors.    The  edges  of  the  wound  are  then 
to  be  brought  together  with  fine  sutures. 

In  dividing  the  tarsal  cartilage  the  left  thumb  nail 
should  be  inserted  into  the  incision  to  keep  the  hd  steady, 
and  the  blade  of  the  knife  should  be  held  parallel  with 

»  Berliner  Kliuische  WoclienscLrilt,  June  23  187a  Article  by 
Frank  Duller,  London  Medical  Kecord,  August  lo,  lB<o. 
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the  tarsal  edge  so  as  to  avoid  making  an  oblique  section 
01  tne  cartilage. 

A  simple  and  very  efficacions  method  of  performing 
this  operation  IS  to  evert  the  Hd,  and  having  placed  the 
hom  spatula  (Fig.  69)  beneath  it  to  protect  the  Se  to 
make  at  one  extremity  of  the  white  line  whfch  runs 
parallel  with  the  tarsal  margin,  a  cut  with  a  fine  knife 
through  the  edge  of  tarsal  cartilage  of  snlEcient  size  to 

biX  o?'ti  "'^'"^  ^  ''""•"^  this  cut  one 

blade  ol  the  scissors  is  mserted,  and  then  with  a  few 

Si  n'.T''  ^^^^.^^^-V'^rtilage  is  divided  along  the 
wmte  line  from  end  to  end.  ° 

Mr.  Streatfeild  recommends  the  folio  win  o-  oueration  nf 
".grooving  the  fibro-cartilage,"  a  fuU  account Twh is 

fl'rViT  ■^^•^  1^  ^6^*^^  with  Desmarres's  forceiDs  the 
flat  blade  passed  under  the  lid,  and  the  rin^Sd  (inon 
the  skin,  so  as  to  make  it  tense  and  expose  the  ed4  of  he 
hd.  An  incision,  with  a  scalpel,  is  made  of  the  desiml 
length,  just  through  the  skin,  ilong  the  paljSjial  marSn 
at  the  distance  of  a  line  or  less,  so\s  treCse  Ct  nS 
todmde  the  roots  of  the  lashes;  and  then  ^  be  vend 
them  the  incision  is  continued  down  to  the  caVlKe 

el7lfT7af        '^'T'  to'wSs  tl 

euge  ot  tne  lid)  :  a  second  incision,  farther  from 

palpebra  margin,  is  made  at  once  do;n  to  he  caXlat 

in  a  similar  direction  to  the  first,  and  at  a  distSce  ofa 

me  or  more,  and  joining  it  at  both  extremities  Tthese  two 

the  raw  surface  thus  exposed  he  nhnt^  ,  e  -v*" 
i-sevtcd  to  keep  the  S^AftL      °"  '"^ 
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detailed  account  of  each  will  be  found  in  some  of  tlio 
copious  Treatises  on  the  Eye  which  have  been  lately 
published. 

ECTROPION,  OB  EVEESION  OF  THE  EYELIDS, 

may  be  induced  by  either  injury  or  disease.    The  worst 
and  most  intractable  cases  are  those  which  are  the  result 
of  injury  either  to  the  eyelid  or  to  the  tissues  m  its  im- 
mediate vicinity.    When   the   ectropion  is  caused  by 
disease,  the  lower  lid  is  the  one  most  frequently  everted ; 
but  when  it  is  the  result  of  accident  the  upper  lid  suffers 
equally  with  its  fellow.    The  deformity  which  ectropion 
produces  is  often  very  great,  and  the  cause  of  much 
annoyance,  if  not  of  actual  suffering.    In  all  except  very 
slight  cases,  the  eye  having  lost  a  part  of  its  natural  pro- 
tection, is  liable,  from  undue  exposure,  to  attacks  ot 
recurrent  inflammation  of  its  conjunctival  surface,  it 
also  becomes  what  is  commonly  called  a  watery  eye  ; 
owing  to  the  eversion  of  the  eyelid  the  punctum  is  drawTi 
away  from  the  globe,  and  some  of  the  tears  are  constantly 
flowincr  over  the  M  on  to  the  cheek.    Lastly,  after  the  hd 
has  been  long  everted,  the  conjunctiva  is  very  apt  to 
become  changed  in  appearance  and  character,    in  some 
instances  it  grows  almost  cuticular;  whilst  m  others 
it  becomes  so  hypertrophied  and  granular  as  to  acqmi-e 
somewhat  the  look  of  a  fungoid  excrescence. 

Ectropion  may  be  produced—        ,     ,   ,     ^.  n 
a  By  the  cicatrization  following  the  destruction  ot  a 
part  or  the  whole  of  the  skin  of  the  eyelid. 

/3.  By  the  cicatrization  of  a  wound  m  the  neighbourhood 

of  the  eyelids.  .         ,  .  , 

-V  By  abscesses  in  the  cellular  tissue  at  any  poiut  near 
the'margiu  of  the  orbit,  and  especially  if  associated  with 

diseased  bone.  ,        ■      ^  -p^-n,  +l„ 

fi   By  the  cicatrization  following  lupus.     Both  the 
lupus  exedens  and  non-exedens  wiU  cause  very  severe 

*'''ln  thTcicatrization  which  follows  an  absolute  destruc- 
tion of  a  portion  of  the  integument,  the  loss  is  not  re- 
placed by  a  rcgrowth,  but  the  breach  is  chiefly  repaired 
by  a  drawing  tSgether  of  the  surrounding  parts,  borrow- 
So  as  it  were  from  the  abundance  o  skm  m  the  neighbour- 
hood to  close  the  gap  which  has  been  occasioned  by  the 
fniury.  The  wound  is  thus  greatly  reduced  in  size,  and 
ihat  which  yet  remains  open  is  repaired  by  the  develop- 


ECTKOPION,  341 

ment  of  a  cicatricial  tissue,  which  closely  resembles  the 
true  skin,  but  differs  from  it  in  its  want  of  elasticity, 
softness,  and  vitality. 

If  the  wound  be  in  the  vicinity  of  the  orbit,  the  con- 
traction  which  accompanies  the  healing  process  draAvs 
upon  the  tarsal  edge  of  the  lid,  and  gradually  everts  it. 
lliis  contraction  of  the  neighbouring  skin  towards  the 
seat  of  the  injury  is  not  confined  to  the  actual  period  of 
cicatrization,  but  continues  for  many  months  afterwards 
increasing-  the  extent  of  the  ectropion,  whilst  it  diminishes 
the  size  of  the  cicatrix. 

When  the  ectropion  is  caused  by  an  abscess  near  the 
margin  of  the  orbit,  very  little  if  any  of  the  skin  may 
have  been  involved  in  the  suppuration.  The  ectropion 
IS  then  dependent  on  a  portion  of  the  cellular  tissue 
iiavmg  been  destroyed  by  sloughing,  and  the  skin  be- 
coming drawn  and  adherent  to  the  parts  beneath,  in- 
stead of  gliding  smoothly  over  them.  With  the  contrac- 
tion of  the  skm  towards  the  cicatrix  of  the  subjacent 
ce  lular  tissue,  a  pull  is  exerted  upon  the  eyelid,  which 
evert  it  ^''''''^  ^""'^  gradually 

Two  forms  of  ectropion  may  bo  recognised,  either  of 

Sn^n^r^-  7™^''"''^  ^^'^  '^^"^  '^^"se'  the  difference 
oemg  only  m  degree. 

1.  Where  there  is  a  partial  eversion  of  the  eyelid,  with 
a  thickened  and  fungoid  condition  of  the  conjunctiva. 

2  Where  the  eyelid  is  entirely  everted,  its  conjunctival 
surface  bemg  completely  exposed  ''''^^^ 

The  first  form  is  most  frequently  caused  by  the  cicatri- 
zation of  awound  in  the  neighbourhood  of  the  eyelkls  ■ 
whilst  the  second  is  generally  the  result  of  an  absolute 

aTdYhiXnel'^  "^""^^  ^^^^'^^^-^  -  HypertrophieS 
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In  a  mild  case  of  ectropion  these  defects  -will  be  only 
slightly  marked,  and  possibly  one  or  other  of  them  may 
be  absent :  but  when  there  is  a  great  eversion  of  the  hd, 
they  will  probably  be  all  present  and  distinctly  seen.  In 
treating  of  each  of  these  defects,  I  will  take  them  in  the 
order  in  which  it  would  be  wise  to  proceed  in  an  opera- 
tion for  their  relief. 

1.  If  the  punctum  lachrymale  be  displaced,  and 
drawn  away  from  the  globe,  the  canaliculus  should  be  slit 
up  so  as  to  convert  it  into  a  canal  along  which  the  tears 
may  flow  into  the  sac.  This  is  readily  accomplished  by 
one  of  the  methods  recommended  at  page  322. 

2.  If  the  exposed  conjunctiva  is  much  thick- 
ened and  hypertrophied,  the  prominent  excrescent- 
looking  portion  should  be  excised.  This  is  most  easdy 
done  by  seizing  hold  of  the  piece  of  conjunctiva  which  is 
to  be  removed,  with  a  pair  of  fine-toothed  forceps,  and 
cutting  it  oE  with  a  pair  of  small  scissors  curved  on  the 
flat.  The  contraction  which  accompanies  the  cicatrization 
of  the  conjunctiva  draws  the  edge  of  the|eyelid  inwards,  and 
helps  very  materially  to  restore  it  to  its  natural  position, 

3.  If  the  tarsal  edge  of  the  lid  is  elongated,  it 
must  be  shortened  before  the  lid  can  be  restored  to  its 
proper  position.  This  lengthening  of  the  tarsal  margin 
is  due  to  the  constant  pull  which  has  been  exerted  upon 
it  during  the  contraction  and  cicatrization  of  the  wound 
which  have  caused  the  ectropion.  To  remedy  this  defect 
a  V-shaped  piece  of  the  edge  of  the  lid  (as  in  Fig.  73)  may 
be  excised  with  a  fine  scalpel.  The  lips  of  the  wound  are 
then  to  be  brought  together  with  fine  pins  and  twisted 
sutures,  taking  care  that  one  of  the  needles  is  mserted 
close  to  the  tarsal  edge  (as  in  fig.  74),  so  that  an  accurate 
apposition  of  the  corresponding  surfaces  is  secured.  A 
portion  of  the  tarsal  margin  may  thus  be  removed  from 
any  part  of  its  length ;  but  in  most  cases  it  is  advisable 
to  make  the  excision  from  the  extreme  end  close  to  the 
outer  canthus.  The  edges  of  the  wound  are  brought  more 
easily  and  accurately  together  than  when  the  part  excised 
is  near  the  centre  of  the  lid,  and  the  scar  which  is  left  is 
much  less  noticeable. 

4.  To  relieve  the  eversion  of  the  eyelid  many 
operations  have  been  suggested  and  practised.  The 
foUowing  is  a  brief  account  of  some  of  the  operations  for 
ectropion,  and  the  conditions  upon  which  they  may  be 
performed ;— 
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a.  Where  there  is  complete  or  partial  eversion 
dependent  on  a  cicatrix  at  a  short  distance  from 
the  lid. — For  convenience  of  description,  I  will  deal  with 
a  case  in  which  the  lower  lid  is  the  one  affected  :  the  same 
plan  of  treatment,  modified  according  to  circumstances, 
win  be  apphcable  to  ectropion  of  the  upper  hd.  If  the 
ectropion  is  imrtial,  and  due  to  a  small  cicatrix  which  is 
only  adherent  to  a  very  hmited  area  of  the  cellular  tissue 
beneath  it,  while  around  the  scar  the  skin  will  glide  easily 
over  the  subjacent  tissues,  it  will  be  sufficient  first  to  free 
the  deep  adhesions  of  the  cicatrix  by  subcutaneous 
division.  A  tenotomy  knife  is  to  be  introduced  beneath 
the  integument,  at  a  short  distance  from  the  scar,  and  by 


Fig.  73. 


Fig.  74. 


a  few  semicircular  sweeps  the  union  between  it  and  the 
cellular  tissue  will  bo  parted.  If  this  is  satisfactorily 
accomplished  the  skm  will  ghde  with  freedom  over  the 
par  s  to  which  it  was  before  adherent.  The  tarsal  edo-e 
of  the  hd  should  now  be  shortened  in  the  manner  already 
described;  and  if  the  exposed  conjunctiva  is  much  thick- 
ened, a  portion  of  it  also  should  be  excised.  By  these 
means  the  lid  will  be  restored  to  its  normal  position,  and 
as  the  scar  will  be  lifted  from  its  original  sitJ,  the  chance 
of  Its  reuniting  to  the  parts  from  which  it  has  been  severed 
will  be  diminished.  In  the  daily  dressing  of  the  wounds 
SovS  't""-'^}'-  T^-^  «^Wortcd  with  S  pad  of  lint!  to 
position        °  ^^^^^  drawn  down  to  its  former 
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/3.  If  the  ectropion  is  severe,  and  the  cicatrix  which  has 
caused  it  is  dense  and  firmly  attached  to  the  subjacent 
parts,  a  different  proceeding  must  be  adopted.  One  very 
excellent  mode  of  treatment  is  by  including  in  a  V-shaped 
incision  the  cicatrix,  which  is  to  be  separated  by  a  few 
strokes  of  the  scalpel  from  aU  its  adliesions  to  the  under- 
lying parts,  as  is  well  shown  in  Fig.  75. 

The  triangular- shaped  piece  of  skin  in  which  the  cica- 
trix is  included  is  then  to  be  pushed  upwards,  whilst  the 
lower  edges  of  the  Y  wound  are  united  by  two  pins  and 
twisted  sutures,  in  the  situation  marked  by  the  dotted 
lines  in  the  woodcut,  so  as  to  convert  the  Y,  when  the 
parts  are  brought  together,  into  a  Y.  The  everted  lid  will 


thus  be  raised ;  but  in  order  to  keep  it  in  position,  its 
tarsal  edge  should  be  shortened  at  the  outer  can  thus, 
removing  at  the  same  time  a  small  piece  of  the  margin  of 
the  upper  lid,  to  which  the  lower  one  should  be  united  by 
pins  and  twisted  sutures.  If  the  conjunctiva  is  much 
thickened,  a  portion  of  it  may  be  excised  before  shorten- 
ing the  lid. 

Fig.  76  shows  the  appearance  the  eye  will  present  aiter 
the  operation  is  completed. 

The  following  operation  was  the  one  recommended  and 
performed  by  Dielfenbach  for  the  relief  of  ectropion  of 
the  lower  lid,  which  had  been  caused  by  a  cicatrix  at  a 
short  distance  beneath  it:— He  first  dissected  oxit  the 
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cicatrix  by  including  it  in  a  triangular  incision  (Fio'  77) 
the  base  of  which  corresponded  with  the  tarsal  marmu  of 
the  hd  Having  removed  this  triangular  flap  of  skin,  he 
then  extended  the  cut  cc  to  ca,  ca,  to  allow  of  the  ready 
appro^mation  of  the  sides  b,  b  ■  which,  having  been  first 
raised  from  the  subjacent  parts  by  a  few  strokes  of  the 
scalpel,  he  brought  together  and  united  by  sutures,  as  in 
^  ig.  /».  Ihe  two  lateral  mcisions  ca,  ca,  he  then  fastened 
m  sutures  to  the  integument  beneath  the  lower  lid  in  the 
hue  c  c.  Fig.  78  represents  the  appearance  after  the 
operation  was  completed* 


Fig.  77. 


Fig.  78. 


In  most  of  the  operations  for  the  relief  of  ectropion  the 
chance  of  success  will  be  materially  increased  by  adoptW 
the  expedient,  first  suggested  and  practised  by  Si  W 
Bowman.t  of  temporarily  uniting  a  portion  of  the  corre^ 
sponding  tarsal  edges  of  the  uppei^and  lower  lids  ThL  L 
W  'Yifr^  '      ^/  P^?^^  possible  shaving 

them  tolfh^/"' ^\  ^""^  fasteninf 

them  together  with  a  single  fine  suture.  Immediate  union 
generally  follows,  and  the  lids  are  aUowed  to  remain  coS 
for  some  weeks  or  months,  until,  indeed,  aU  the  conti-ac- 
tion  and  cicatrization  consequent  on  the  operation  forThe 

tSeZrtS'  ''Tf  ^^^^^     is  desirable  to  part 

the  Jids,  the  bond  of  union  may  be  divided  nr.  o 
with  a  single  stroke  of  a  scalpel 


liave  been  copied.  '  ^^'"^  ^^'^  wood- 


 AH 

cuts  have  been  copied, 
t  Kojal  London  Ophthalmic  Hospital  Reports,  vol.  vii.  p.  i. 
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V  In  those  cases  wliere  much  of  the  integument 
of  the  eyelid  has  been  destroyed,  and  complete 
eversion  of  it  has  followed,  it  is  seldom  that  the  lid  can 
be  permanently  restored  to  its  natural  position  without 
soine  plastic  operation.  After  the  lid  has  been  (hssected 
from  the  adhesions  which  bind  it  down,  and  has  been  re- 
placed over  the  eye,  a  large  granulating  surface  will  be 
left,  which,  unless  covered  over  by  new  skm  borrowed  trom 
a  neighbouring  part,  will  cause  during  cicatrization  a 
return  of  the  ectropion.  , 

I  will  not  attempt  to  describe  the  different  operations 
which  have  been  either  suggested  or  performed  for  the 
making  of  a  new  eyeHd.  Each  case  presents  pecuharities 
of  its  own,  for  which  no  special  directions  can  be  given. 
The  result  of  the  operation  depends  very  much  on  the 
in<^enuity  of  the  surgeon  in  designing  one  htted  tor  the 
cale,  and  on  his  dexterity  in  carrying  out  neatly  the  de- 
tails which  his  mind  has  conceived.  n  i  tp 
A  few  general  directions  may,  however,  be  usetui.  it 
the  ectropion  be  of  the  upper  lid,  it  is  generally  most 
convenient  to  borrow  the  skin  from  the  side  of  the  tore- 
head  :  but  when  the  lower  lid  is  the  one  affected  it  may 
be  most  easily  obtained  from  either  the  side  of  the  cheek 
or  the  inner  side  of  the  nose.    _          ,■     n  e 

1 .  Before  attempting  a  plastic  operation  for  the  toima- 
tion  of  a  new  eyelid,  sufficient  time  should  be  allowed  to 
elapse  after  the  injury  for  the  skin  m  the  ueighbourhood 
of  the  eye  to  have  recovered  as  far  as  possible  its  healthy 
elasticity  and  softness.  All  thickening  and  induration 
o  the  subjacent  cellular  tissue  should  have  passed 
away,  and  the  skin  should  glide  readily  over  the  parts 

benea^  it.  dissection  restored  the  lid  to  its 

proper  position,  the  size  of  the  surface  to  be  covered  mth 
the  borrowed  skin  should  be  accurately  noted;  and  the 
piece  which  has  to  be  taken  from  the  temple,  or  elsewhei  e, 
shouldbe  of  larger  dimensions  than  is  apparently  requiied, 
as  the  skin  contracts  about  one-sixth  when  detached  from 
the  part  it  originally  occupied.  It  must  also  be  remem- 
bei-ed  that  even  if^it  is  a  little  too  la.-ge  a  urther  con- 
.  taction  of  it  will  take  place  during  the  heahng  process, 
which  will  reduce  it  to  its  required  size.  ■ 
3  Groat  care  should  be  taken  to  leave  a  good  pedicle 
through  which  the  vascular  supply  of  the  new  1  ^  may  be 
maintained  until  it  has  become  united  with  the  parts 
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beneath  it,  and  a  fresh  source  of  uourishment  has  been 
estabhshod.  It  IS  also  advisable,  iu  adapting  the  skin  to 
tlie  hd,  to  avoid  twisting  the  pedicle  on  itself  more  than 
IS  absolutely  necessary. 
-  .  ^'  ,?efore  uniting  the  edges  of  the  new  lid  to  the  sur- 
rounding skin,  all  bleeding  should  be  arrested.  Nothiuc 
tends  more  to  delay  primary  union  than  a  clot  of  blood 
between  the  opposed  surfaces. 

In  nearly  all  cases  where  a  plastic  operation  is  required, 
It  will  be  well  to  shorten  the  tarsal  margin  of  the  lid  in 
the  manner  already  described,  so  as  to  slightly  diminish 
the  size  ofthe  palpebral  aperture. 

1*"^'?'"^  ^'^Z^^^"-  °f  t^^*'  conjunctiva  is  much 
thickened  and  granular,  a  portion  of  it  also  should  be 
removed  with  a  pan-  of  curved  scissors. 

Haying  completed  the  operation,  a  laver  of  wet  lint 
should  be   aid  over  the  lids,  upon  which  a  1  ght  com- 

tZl  0  ?  oil  "T'  'ir''^  ^'"'^'"^  -ith  onS  or  two 
tuins  of  a  roller,  for  the  purpose  of  keepino-  the  Dart^ 
m  aM30sition  and  of  mainta/ning  a  cer4in^.mount  S 

ofThe'skk^fllTrV'  '^^  extensive  destruction 

•  t^ehdandthe  surrounding  inteo^ument 

o^t  j  fr  '"'"^'^'^^  tissue  aroitnS  the 

.mile,!.  lV„,l„„fe<,  a  pSo™  X  o  aL 

LicbreicL's  bandage  whldrwa    cW  .  7'''^'°^^     position  by  a 
Boforofastcmin-thebanfln^'p  n  "  firmly  aci-os.s  both  eyvs 

also  applied  over  ho  SfcVoTr''  °^  "'"''''^  ^^-^^  w.'s 
8hoiildteexcl„dedlrl  'hfinorl^^^ 

Of  tHo  lid  on  whieh  t^t;/^ti:a  ^^'^^^g^^ 
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constant  rolling  of  tlio  globes  wLicli  goes  on  when  one  eye  is 
allowed  to  remain  open,  and  bo  used  by  the  patient. 

"  On  October  29,  the  whole  of  the  raw  surfaces  were  completely 
slduncd  over." 

In  my  second  case,  I  transplanted  a  larger  portion  of 
sliin,  and  succeeded  in  obtaining  a  favourable  result. 

Tbe  foUowiug  is  from  the  report  in  tbe  Lancet, 
January  7,  1882  : — 

II  ji  E         aged  fifty-one,  an  engLae-driver,  was  admitted  into  the 

hospital  on  November  25,  1881,  on  account  of  a  severe  ectropion  of 
the  right  upper  eyelid.  His  history  was  as  follows  :— Whilst  at 
work  di-iviug  an  engine  at  a  chemical  manufactory,  some  chemicals 
near  him  exploded,  and  the  liquor  was  blown  over  the  nght  side  of 
the  face,  including  the  temple,  brow,  and  upper  eyelid  He  was 
taken  to  tho  Poplar  Hospital  and  placed  under  the  care  of 
Mr  Browfleld.  Much  of  the  bm-nt  skin  sloughed  and  a  large 
granulating  surface  was  left.  The  healing  of  the  wound  was 
facilitated  bv  grafts  of  skin  placed  on  it  whilst  m  tho  hospital. 

On  admission  into  Mooriields  Hospital,  there  was  a  severe 
ectropion  of  tho  right  upper  eyelid  caused  by  dense  cicatiices     1  he 
tarsal  edge  of  tho  upper  eyelid  was  adherent  to  a  line  ]ust  below 
the  evebrow,  so  that  the  whole  eyehd  was  completely  everted. 
The  cicatrices  extended  round  the  temple  and  brow,  so  that  no 
healthy  skin  could  bo  obtained  with  which  to  make  a  new  eyelid 
An  incision  was  made  just  above  the  tarsal  edge,  and  the  eyehd 
dissected  from  its  adhesions  was  made  to  fall  over  the  eye.  ihe 
tarsal  edges  of  the  upper  and  lower  eyelid  were  then  united  at  two 
poMs,  and  rnoval-sliaped  piece  of  skm  half  an  inch  long,  and  a 
quarter  of  an  inch  wide,  was  cut  from  tho  inner  side  of  the  forearm 
and  la  d  upon  the  raw  surface,  and  fastened  in  position  by  two  fine 
sutuies  to  the  upper  edge  of  tho  wound.    The  parts  were  then 
cowed  with  a  piece  of  lint  smeared  with  vaselme  and  a  compress 
ofcotton-wool  with  a  bandage  apphed  to  keep  the  whole  m  s^U, 
Tho  patient  progressed  favom-ably  ;  the  cuticle  desquamated  from 
the  new  sK  which,  however,  retained  its  vitabty  and  comp  etely 
inHedrlhe'tissuo  teneath  it.    On  December  23^the  p^^  was 
discharged  from  the  hospital,  well  pleased  with  the  lesult. 

PARALYTIC  AND  SPASMODIC  AFFECTIONS  OF 
THE  EYELIDS. 

PTOSIS,  or  a  droopiug  of  the  upper  eyeHd  over  the 

"'l'  ToVa?^y'i^of  tlxe  third  nerve,  or  to  that  branch  of 
it  which  supplies  the  levator  palpebras  muscle. 
/3.  To  injury  of  the  levator  palpebras. 
y.  It  may  be  congenital.  .  .  , , 

6.  Partial  ptosis  may  be  occasionally  met  with  m  old 
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people,  apparently  dependent  on  a  redundancy  of  wrinkled 
integument. 

Ptosis  may  be  either  complete  or  partial.  In  the  former 
the  greater  part  of  the  cornea  and  the  whole  of  the  pupil 
is  covered  by  the  lid,  which  cannot  be  raised  by  the  will 
of  the  ]3atient ;  in  the  latter  the  pupil  is  only  partially 
hidden,  and  the  hd  can  be  slightly  iiplifted  by  a  strong 
effort. 

The  causes  which  may  produce  paralysis  of  the  third 
nerve,  or  of  one  or  more  of  its  branches,  have  been  already 
mentioned  in  the  Section  on  Paralytic  Affections  of  the 
Muscles  of  tue  Eye,  page  292. 

Ptosis  from  injury  may  be  induced  by  a  wound  of  the 
upper  lid,  lacerating  the  levator  palpebras  muscle  so  as  to 
im2Dair  its  function. 

Treatment. — In  recent  cases  of  ptosis  arising  from 
paralysis  of  the  third  nerve,  or  of  the  filament  of  it  which 
goes  to  the  levator  palpebras,  the  course  of  treatment 
recommended  for  paralytic  affections  of  the  ocular  muscles 
(page  298)  must  be  followed.  If,  however,  medicinal 
agents  fail,  rehef  must  be  sought  from  some  operative 
proceeding.  For  congenital  and  traumatic  ptosis,  internal 
medicines  will  be  of  no  avail. 

In  deciding  on  an  operation  for  ptosis,  it  is  a  question 
what  amount  of  drooping  of  the  lid  will  render  surgical 
interference  advisable.  My  own  feeling  is,  that  if  the 
paralysis  is  partial,  and  without  any  effort  on  the  part  of 
the  patient  half  the  pnpil  is  exposed,  no  operation  should 
be  performed.  If,  however,  the  palsy  is  complete,  or  only 
a  portion  of  the  pupil  can  be  uncovered  by  a  great  effort, 
an  attempt  should  be  made  to  permanently  raise  the  lid, 
and  place  it  as  much  as  possible  under  the  control  of  the 
occipito-frontalis  muscle. 

The  various  operations  for  ptosis  are  based  on  the  one 
endeavour  to  place  the  upper  lid  under  the  action  of  those 
fibres  of  the  occipito-frontalis  which  are  mingled  with  the 
orbicularis.  .This  end  may  be  accomplished  in  several 
ways.  _  The  following  is,  however,  the  most  satisfactory 
operation : — 

A  horizontal  incision  is  first  made  through  the  skin  of 
the  upper  lid  about  2"'  from  its  tarsal  margin  and  along 
its  entire  length ;  the  lips  of  the  wound  are  then  separated 
by  drawing  them  apart  and  by  a  little  dissection  beneath 
the  integument,  until  a  considerable  portion  of  the  orbi- 
cularis covering  the  lid  is  exposed ;  this  is  then  seized 
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witli  a  pair  of  forceps,  and  a  horizontal  strip  of  tlie  muscle 
about  a  quarter  of  an  incli  in  width  is  excised.  The  edges 
of  the  wound  are  _  then  brought  together  with  three 
sutures,  each  of  which  is  made  to  pass  through  the  upper 
cut  portion  of  the  orbicularis.  In  this  manner  the  lower 
part  of  the  lid  is  brought  under  cover  of  the  upper  fibres 
of  the  orbicularis,  into  which  the  middle  and  outer  fibres 
of  the  occipito-frontalis  are  inserted,  and  thus  a  certain 
amount  of  control  over  the  upper  lid  is  given  to  that 
muscle.  In  addition  to  this,  the  power  of  closing  the 
lids  is  diminished  by  the  excision  of  the  broad  band  of  the 
orbicularis. 

An  attempt  to  relieve  ptosis  by  simply  excising  a  piece 
of  the  sliin  of  the  upper  lid  is  generally  unsuccessful. 

PARALYSIS  OF  THE  ORBICULARIS  MUSCLE— 

Lagophthalmos — is  caused  by  paralysis  of  the  iDortio  dura 
of  the  seventh  nerve,  and  is  usually  associated  with  palsy 
of  the  other  facial  muscles.  It  is  generally  due  to  some 
local  affection  of  the  portio  dura,  either  as  it  traverses  the 
bony  canal  in  its  passage  from  within  the  skull,  or  after 
it  has  emerged  from  the  stylo-mastoid  foramen.  It  may 
also  arise  from  disease  of  the  brain,  as  in  cases  of 
hemiplegia.  According  to  Dr.  Trousseau,  it  is  when  the 
facial  palsy  is  dependent  on  local  causes,  and  not  on  brain 
disease,  that  the  paralysis  of  the  orbicularis  is  most 
complete.  The  knowledge  of  this  fact  is  used  by  him  as 
a  point  in  diagnosis  ;  "  hence,"  he  says,  "  if  a  hemiplegia 
patient  be  asked  to  shut  his  eye,  he  does  it  completely 
enough  to  hide  the  globe  of  the  eye,  whilst  the  eyeball 
remains  uncovered  in  cases  of  paralysis  of  the  seventh 
pair."* 

The  diseases  which  lead  to  the  paralysis  of  the  portio 
dura  of  the  seventh  nerve  are  syphilis,  rheumatism,  and 
gout,  either  of  which  may  cause  pressure  on  the  trunk  of 
the  nerve  from  an  exudation  in  its  immediate  vicinity,  or 
from  an  inflammatory  thickening  of  the  nerve-sheath. 
Palsy  of  the  facial  may  also  be  induced  by  the  nei-ve  being 
compressed  by  tumours  near  the  angle  of  the  jaw,  by  ex- 
posure of  the  side  of  the  face  to  cold  currents  of  air,  and 
from  injury. 

The  symptoms  of  palsy  of  the  orbicularis  are,  an 


*  Trousseau's  Clinical  Medicine,  translated  by  the  SydenJiam 
[Society,  vol.  i.  p.  3. 
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inability  to  close  the  eyelids,  and,  in  exceptional  cases, 
where  the  paralysis  is  complete,  the  patient  has  not  the 
power  even  to  approximate  them.  A  peculiar  stare  ia 
thus  given  to  the  eye,  from  which  the  affection  has  re- 
ceived the  name  of  lagoplithahnos,  or  "  hare's  eye."  The 
lower  lid  having  lost  the  support  of  the  orbicularis,  falls 
away  from  the  globe,  and  the  punctum  becoming  everted 
the  tears  flow  over  the  cheek,  and  the  tarsal  margins  are 
apt  to  become  excoriated.  The  most  distressing  symptoms, 
however,  from  a  loss  of  power  of  the  orbicularis  arise  from 
the  exposure  of  the  eye,  from  the  imperfect  closure  of  its 
lids,  to  the  contact  of  foreign  particles,  and  the  irritating 
effects  of  wind  and  glare. 

The  treatment  of  palsy  of  the  orbicularis  is  the  same 
as  that  described  for  the  paralytic  affections  of  the  ocular 
muscles  (see  page  298).  When,  however,  the  paralysis  of 
the  facial  nerve  is  due  to  some  local  cause,  as  the  presence 
of  a  tumour,  or  an  enlarged  gland  near  the  exit  of  the 
nerve  from  the  stylo-mastoid  foramen,  special  attention 
must  be  devoted  to  its  removal. 

To  protect  the  eye  from  exposure,  the  lids  may  be  kept 
closed  by  two  strips  of  plaster  placed  across  their  tarsal 
edges  :  or  a  shade,  or  some  other  light  covering,  may  be 
worn  by  the  patient.  The  most  efficient  mode,  however, 
of  preserving  the  eye  in  cases  of  palsy  of  the  orbicularis  is 
to  temporarily  unite  the  margins  of  the  lids  at  one  or  two 
points,  after  the  manner  first  practised  by  Sir  W.  Bowman 
111  his  operations  for  ectropion.  (See  Article  Ectropion, 
page  345).  In  a  patient  with  comiDlete  paralysis  of  the' 
orbicularis,  whose  eye  was  inflamed  from  exposure  I 
adopted  this  treatment,  and  kept  the  lids  closed  for  two 
mouths,  when  the  orbicularis  having  recovered  povrer  I 
divided  the  bands  of  adhesion,  and  set  the  lids  again  at 
liberty.*  By  this  simple  proceeding,  the  eye  was 
ettectually  preserved  from  all  irritation,  and  the  in- 
flammation for  which  the  patient  came  under  my  care, 
rapidly  subsided. 

BLEPHAROSPASM,  or  spasmodic  contraction  of  the 
orbicularis,  causing  the  lids  to  be  tightly  grasped  upon 
the  globe,  occurs  m  all  affections  of  the  eye  in  which 
photophobia  13  a  prominent  symptom.    It  is  caused  by 

*  Eoyal  London  Ophtlialinic  Hospital  Eeports,  vol.  vii.  p.  6. 
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some  irritation  o£  the  fifth  nerve,  inducing  a  reflex  con- 
traction of  the  orbicularis. 

a.  It  is  met  with  iu  severe  cases  of  the  purulent  oph- 
thalmia of  infants ;  and  iu  most  of  the  diseases  of  the 
cornea,  especially  those  which  are  marked  by  ulceration. 
'L'he  continued  spasm  will  sometimes  cause  entropion,  by 
folding  in  the  tarsal  margins  of  the  lids.  This  spasmodic 
entropion  generally  happens  to  the  lower  lid. 

/3.  It  frequently  occurs  in  granular  ophthalmia,  when 
from  spasm  of  the  orbicularis  it  is  often  difficult  to  evert 
the  lids  to  treat  the  granulations. 

y.  It  may  accompany  the  simple  hyperesthesia  of  the 
retina,  which  is  occasionally  seen  in  anasmia  and  debility, 

b.  It  is  present  in  most  cases  of  lodgment  of  foreign 
bodies  in  the  eye. 

e.  It  may  also  be  associated  with  neuralgia  of  the  fifth 
nerve,  especially  of  its  supra-orbital  branch. 

The  treatment  must  consist  in  the  endeavour  to 
arrest  the  spasm  l>y  the  removal  of  the  source  of  the 
irritation.  When  a  foreign  body  is  suspected,  the  lids 
should  be  carefully  everted,  and  the  surface  of  the  cornea 
scanned  over,  as  if  a  particle  of  grit  or  dust  can  be 
detected,  the  taking  it  away  will  at  once  remove  all 
spasm,  .  ^.  „ 

For  the  mode  of  dealing  with  the  various  aliccLions  ot 
the  cornea,  or  with  granulations  of  the  lid,  the  reader 
must  refer  to  the  sections  under  their  respective  headings. 
In  spasm  of  the  orbicularis  arising  from  anajmia  and 
debility,  cinchona  with  small  doses  of  the  tincture  of  bella- 
donna will  be  found  very  useful,  or  some  of  the  prepara- 
tions of  iron  may  be  ordered.  The  eyes  m  all  cases  should 
be  protected  from  exposure  to  glare  by  dark  neutral-tmt 
(Tlasses,  and  if  the  intolerance  of  light  is  severe,  a  few 
drops  of  the  solution  of  atropine  (F.  15)  may  be  dropped 
twice  or  three  times  a  day  into  the  eye. 

When  the  blepharospasm  is  associated  with  neuralgia 
of  one  of  the  branches  of  the  fifth  nerve,  quinine  should  be 
aiven  in  full  doses,  and  the  pain  be  relieved  by  the  sub- 
cutaneous injection  of  from  gr.  I  to  gr.  i  of  the  acetate  of 
morphia  (F.  30),  according  to  the  age  and  sufi-eriug  ot  the 
patient.  If  pressure  with  the  finger  on  the  infra-  and 
supra-orbital  branches  of  the'fifth  nerve  will  decide  which 
of  the  two  is  the  cause  of  the  reflex  spasm  of  the  orbicularis, 
that  nerve  may  be  subcutaneously  divided  with  a  tenotomy 
knife. 
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NICTITATION,  ov  a  frequent  blinking  of  the  lids,  is  a 
peculiar  nervous  affection,  in  some  patients  quite  involuu- 
tary,  and  in  others  only  to  be  suppressed  by  a  strong 
effort  of  the  will.  It  is  sometimes  associated  with  chorea ; 
it  then  becomes  most  manifest  when  the  patient  is  self- 
conscious.  In  extreme  cases  the  nictitation  may  be  so 
frequent  and  beyond  the  control  of  the  will,  as  to  inter- 
fere with  all  duties  which  require  a  close  application  of 
the  eyes. 

Treatment. — If  any  source  of  irritation  can  be  defected 
to  account  for  this  reflex  action  of  the  orbicularis,  it  must 
be  at  once  removed.  Inquiry  should  be  made  concerning 
the  functions  of  the  visceral  organs,  and  means  be  taken 
to  rectify  any  derangement.  If  there  be  chorea,  the  succus 
•^onii  may  be  tried  in  doses  from  half  a  drachm  to  three 
drachms  twice  a  day,  to  be  increased  according  to  the  age 
of  the  patient.  During  the  administration  of  the  drug 
Its  effects  must  be  watched  carefully. 


ULCEEATIONS  OF  THE  EYELIDS.. 

SYPHILITIC  ITLCERS  OF  THE  LID  are  generally 

secondary  ;  it  is  rare  to  meet  with  the  primary  sore  in 
this  locahty._  I  have,  however,  seen  a  chancre  on  the  eye- 
lid;  it  was  m  a  child  under  two  years  of  age,  and  was 
followed  by  a  copious  secondary  eruption.  No  doubt  the 
virus  was  conveyed  to  the  lid  through  the  fiuo-er  of  the 
mother  or  the  nurse  of  the  child. 

Secondary  syphilitic  sores  on  the  lid  resemble  very 
much  in  appearance  epithelial  ulcers,  for  which  they  may 
be  easily  mistaken.  They  usually  commence  close  to  the 
tarsal  margin,  which  they  partially  destroy.leavino-  a  notch 
which  is  very  characteristic  of  the  disease.  The  idcer  will 
often  heal  at  the  point  where  it  first  commenced,  whilst  at 
the  same  time  it  extends  itself  in  the  opposite  direction, 
in  this  respect  it  differs  from  the  rodent  or  epithelial  sore 
in  which  there  is  no  real  repair  of  any  portion  of  the  ulce- 
rated surface.  The  previous  history  of  the  patient,  when 
it  can  be  truthfully  obtained,  is  also  an  important  guide  in 
the  diagnosis  ;  but  in  cases  of  doubt  a  week  or  ton  days' 
treatment  \yith  anti-syphilitic  remedies  will  usually  decide 
the  true  origin  of  the  disea.'?e. 

Treatment.-As  an  application  to  the  sore,  a  weak 
mercurial  ointment  (F.  121),  130).    Internally,  a  mixture 
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with  iodide  of  potassium  (F.  91) ;  and  pil.  liydrarg.  eub- 
chlorid.  comp.  gr.  5  every  other  night ;  or  the  liq.  hydrarg. 
perchlorid.  (F.  101)  may  be  given  two  or  three  times 
daily;  or  tlie  iodide  of  potassium  and perchloride  of  mer- 
cury may  be  combined  in  the  same  mixture.  If  the  patient 
be  a  child,  the  hydrarg.  cum  creta  (F.  151)  must  be  given 
every  night,  or  niglit  and  morning,  and  during  the  day 
small  doses  of  the  mist,  ferri  iodid.  or  the  mist,  potassii 
iodidi  cum  ferro  (F.  142, 143). 

RODENT  CANCER  OF  THE  EYELID  generally 
commences  as  a  small  j^imple  in  the  skin,  near  the  tarsal 
edge,  which  ulcerates  and  then  scabs  over,  but  does  not 
heal.  The  granulations  of  the  ulcer  are  small,  the  secretion 
from  it  is  slight,  and  there  is  no  fetor.  It  usually  gives 
little  or  no  pain  ;  indeed  the  attention  of  the  patient  is 
often  called  to  it  for  the  first  time  only  by  a  sense  of 
itching,  which  causes  him  to  scratch  it  with  one  of  his 
fingernails;  and  to  this  scratch  is  frequently  attributed 
the  after-progress  of  the  disease.  Examined  between  the 
fingers,  the  ulcerated  surface  will  be  found  to  have  a 
hard  base  and  margin.  It  is  not  simply  an  ulcer,  but  it 
is  a  new  growtli  or  infiltration  in  the  skin,  which  induces 
ulceration  of  the  surface  as  fast  as  the  deposit  takes  place. 
In  its  onward  slow  creeping  progress  more  skin  is  involved, 
and  the  dimensions  of  the  ulcer  are  increased  ;  but  repair 
does  not  follow  destruction  ;  there  is  no  true  cicatrization 
in  rodent  cancer,  although  here  and  there  parts  of  the 
wound  may  be  imperfectly  scabbed  over. 

Rodent  cancer  does  not  aifect  lymphatic  glands,  and  it 
generally  attacks  the  parts  of  the  face  above  the  mouth. 
The  disease  is  closely  allied  to  epithelioma,  into  which,  if 
left,  I  have  seen  it  converted.  I  cannot  say  whether  this 
change  is  due  to  a  mere  progress  of  the  disease,  or  whether 
it  is  that  rodent  cancer  is  peculiarly  apt  to  have  super- 
added to  it  the  characters  of  ejjithelioma  after  the  same 
manner  that  old  standing  ulcers,  unhealed  wounds,  or 
scars,  become  epitheliomatous.  For  the  treatment  of 
rodent  cancer,  and  the  diagnosis  between  it  and  epithe- 
lioma, see  the  next  section. 

EPITHELIOMA  OF  THE  EYELID  —  EpWielial 
Cancer — is  rare  as  a  primary  affection,  but  it  is  occa- 
sionally developed  from  a  rodent  cancer  in  this  locality. 
In  the  early  stages,  epithelioma  resembles  rodent  cancer, 
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but  in  tHe  later  periods  of  the  disease  there  is  a  marked 
distinction  between  them.  Epithelioma  invades  the 
lymphatics,  and  involves  the  neighbouring  glands,  which 
subsequently  intiame,  contract  adhesions  to  the  skin  and 
ulcerate,  whilst  in  rodent  caacer  the  glands  are  not 
affected. 


Fig.  79. 


_  Fig,  70,  represents  a,  primary  epithelioma  of  the  eyelid 
in  a  man  est.  sixty-five.  The  case  is  reported  in  the  Royal 
Loudon  Ophthalmic  Hospital  Reports,  vol.  x.  p.  200. 

The  poiuts  of  difference  between  rodent  cancer  and 
epithelioma  are : — 

Eodent  cancer  does  not  affect  lymphatic  glands,  whilst 
epithelioma  does,  and  often  at  an  early  stage  of  the 
disease. 

Eodent  cancer  is  a  rather  dry  ulceration  with  only  little 
secretion  and  no  fetor,  and  the  granulations  are  small 
In  epithelioma  the  secretion  from  the  ulcerated  surface  is 
abundant  and  fetid,  and  the  granulations  large,  exuberant 
and  often  in  bosses.  ' 

Eodent  cancer  is  usually  confined  to  the  upper  part  of 
the  face,  and  starts  always  in  the  skin,  whilst  epithelioma 
although  it  has  a  preference  for  certain  localities  as 
where  skm  joins  mucous  membrane,  may  under  certain 
conditions  attack  any  part  of  the  body  where  there  is 
epithelium. 

The  points  of  resemblance  between  rodent  cancer  and 
epithelioma  are : — 

Both  rodent  cancer  aud  epithelioma  are  new  growths 
composed  mainly  of  epitheUal  cells ;  and  the  new  growth 

A  A  2 


356 


DISEASES  OF  THE  EYELIDS, 


is  the  only  part  iuvolved  in  the  ulceration.  As  the  growth 
increases  and  includes  more  of  the  sldu  and  deeper  tissues, 
so  the  vilceration  continues  to  extend ;  but  the  liberation 
does  not  go  beyond  the  new  deposit. 

Treatment  of  Epithelioma  and  Rodent  Cancer. 
— Excise  the  whole  of  the  disease,  carrying  the  incision 
into  the  sound  skin,  so  as  to  be  certain  that  none  of 
the  morbid  growth  is  left  behind.  Arrest  all  ha3morrhage 
by  means  of  ligature,  and  if  necessary  with  the  actual 
cautery ;  and  then  thoroughly  soak  the  surface  with  a 
solution  of  chloride  of  zinc  gr.  40  ad  aqnaj  51,  or  touch 
it  over  with  the  solid  chloride  of  zinc.  A  little  simple 
dressing  is  now  to  be  placed  over  the  wound,  which  should 
be  allowed  to  heal  by  granulation.  If  in  the  course  of 
cicatrization  any  suspicious-looking  granulations  spring 
up,  they  must  be  at  once  destroyed  by  sprinkling  on  them 
a  little  of  the  chloride  of  zinc  powder  (F.  8),  or  by 
applying  the  chloride  of  zinc  paste  (F.  7)  spread  on  fine 
lint  or  linen.  There  are  other  ways  of  dealing  with  rodent 
and  epithelial  cancer,  such  as  destroying  them  with  the 
strong  nitric  acid,  or  with  the  liq.  hydrarg.  nitrat.  acid,  or 
with  the  chloride  of  zinc  ;  but  I  much  prefer  first  excising 
the  disease,  and  then  using  the  chloride  of  zinc  in  the 
way  I  have  described. 

TUMOURS  OF  THE  EYELIDS. 

TARSAL  CYSTS  —  Meibomian  cysts — Ohalazion  — 
usually  occur  as  small  isolated  tumours  in  the  upper 
and  lower  eyelids.  There  may  be  two  or  three  of  them 
in  the  same  lid,  but  they  are  independent  growths,  and 
in  no  way  connected.  They  generally  grow  to  about  the 
size  of  a  small  pea,  but  they  will  occasionally  attain  much 
larger  dimensions.  They  are  developed  from  the  follicles 
of  the  Meibomian  glands,  of  which  they  seem  to  be  a 
morbid  expansion.  To  the  finger  they  feel  like  small  shot 
in  the  lid  ;  and  externally  they  give  a  nodulated  appear- 
ance, which  makes  the  patient  anxious  to  be  rid  of  them. 
They  vary  in  consistence,  and  iu  the  character  of  their 
contents ;  in  some  instances  they  are  filled  with  a  solid 
or  thick  gelatinous  material ;  whilst  m  other  cases  then- 
contents  are  either  a  transparent  or  semi-opaque  curdy 
fluid  or,  if  the  cyst  has  been  inflamed,  pus.  \\  heu  bvst 
noticed,  a  tarsal  cyst  is  usually  small  and  firm ;  aa  it 
grows  it  approaches  the  inner  surface  of  the  lid,  its  con 
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tents  undergo  degenerative  softening,  and  the  conjunctiva 
immediately  covering  the  tumour  becomes  thinned  and  of 
a  bluish  colour.  In  this  state  the  cyst  may  remain  for 
many  months  or  even  years  without  au}"-  apparent  change, 
when  from  some  i^nexplained  cause  it  may  inflame  and 
sujipurate. 

Treatment. — The  best  time  for  operating  on  a  tarsal 
cyst  is  when  the  conjunctiva  covering  it  looks  thin  and 
bluish,  as  its  contents  are  then  more  easily  turned  out 
than  at  an  earlier  stage  of  the  disease.     The  surgeon 
standing  behind  the  head  of  the  patient,  who  is  seated  on 
a  chair,  should  with,  one  finger  evert  the  lid,  and  with  a 
cataract  knife  make  an  incision  through  the  length  of  the 
conjunctival  wall  of  the  cyst  in  a  line  parallel  with  the 
tarsal  margin;  if  the  tumour  is  large,  another  smaller 
incision  may  be  also  made  through  it  at  right  angles  to 
the  first.    With  a  fine  scoop  the  whole  of  the  contents  of 
the  cyst  are  then  to  be  evacuated,  and  this  is  best  done 
by  giving  to  the  scoop  a  slight  rotatory  movement,  which 
helps  to  break  up  the  material  within  the  cyst,  whilst 
it  also  scratches  the  lining  membrane,  and  sets  up  sufEcient 
inflammatory  action  to  cause  the  obliteration  of  the  sac. 
For  two  or  three  days  succeedmg  the  operation,  a  probe 
should  be  passed  along  the  line  of  the  incision,  to  prevent 
the  lips  of  the  wound  uniting  before  the  cavity  is  closed. 
When  the  contents  of  the  cyst  are  so  soHd  that  the  whole 
cannot  be  sheUed  out,  it  is  a  good  plan  to  apply  to  the 
interior  of  the  sac  a  probe  charged  with  nitrate  of  silver  ; 
free  suppurative  action  will  be  thus  induced,  and  in  all 
probability  a  cure  will  be  effected. 

In  small  tarsal  cysts  which  have  a  feeling  of  solidity  like 
small  shot,  and  especially  when  they  occur  in  the  lower 
eyelid,  the  method  suggested  by  the  late  Mr.  Oritchett  is 
very  useful.  The  lid  being  everted,  a  fine  cataract  needle 
is  made  to  transfix  the  cyst  in  a  line  with  the  tarsal 
margin,  and  the  piece  thus  pierced  by  the  needle  is  excised 
Avith  a  cataract  knife. 

The  contents  of  the  cyst  are  then  turned  out  as  far  as 
possible  with  the  scoop.  No  attempt  should  ever  be  made 
to  dissect  out  a  tarsal  cyst  by  an  incision  through  the 
skin  of  the  lids. 

NJEVTJS  OF  THE  EYELID  may  be  Hmited  to  the 
skin,  or  it  may  include  the  whole  thickness  of  the  lid,  and 
extend  through  the  palpebral  cartilage.    Sometimes  it  is 
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au  extension  of  a  similar  but  larger  growth  within  the 
orbit,  with  which  it  freely  communicates. 

Treatment. — In  treating  na3vi  of  the  lid  it  is  of  great 
importance  to  avoid  destruction  of  healthy  skin,  lest  a  bad 
ectropion  should  follow  the  means  adopted  for  the  cure  of 
the  disease.  A  small  superficial  arterial  najvus  may  be 
often  dissected  out ;  or  it  may  be  destroyed  by  the  actual 
cautei-y,  using  the  finely  pointed  cautery  made  specially 
for  eye  purposes,  with  which  the  na3vus  may  be  touched 
at  two  or  three  points.  Where  the  growth  extends  more 
deeply,  one  or  two  threads  soaked  in  a  strong  solution  of 
the  perchloride  of  iron  may  be  drawn  through  it,  and  be 
allowed  to  remain  until  suppuration  has  commenced, 
when  they  should  be  removed . 

Another  very  efficient  way  of  treating  a  nsevus  of  the 
lid  is  by  electrolysis.  From  seven  to  ten  cells  of  the  con- 
tinued current  battery  will  be  sufficient.  The  positive 
needle  is  to  be  introduced  into  the  substance  of  the  nasvus 
at  one  extremity  and  the  negative  at  the  other,  and  held 
in  position  until  a  visible  change  has  begun  to  take  place 
in  the  nasvoidj  tissue,  which  is  indicated  by  a  change  of 
colour.  If  the  nasviis  be  large,  the  points  of  the  needles 
may  be  shifted  to  other  parts  of  the  growth  at  the  same 
sitting.  Two  or  more  applications  at  intervals  of  from 
one  to  three  Aveeks  may  be  necessary  to  completely 
obliterate  the  nsevus. 

When  the  nasvus  is  too  large  to  be  dealt  with  in  either 
of  the  ways  mentioned,  it  must  be  ligatured.  The  plan 
recommended  by  some  surgeons  of  injecting  neevi  with 
solutions  of  iron  or  of  tannin  is  dangerous  to  life,  and 
should  not  be  practised.  There  are  several  cases  on  record 
where  this  mode  of  treatment  has  terminated  rapidly  in 
death. 

SEBACEOUS  OR  DERMOID  CYSTS  occur  usually 
in  two  localities— at  the  upper  and  outer  margin,  and  at 
the  lower  and  inner  edge  of  the  orbit,  just  over  the  nasal 
process  of  the  superior  maxillary  bone.  They  are  con- 
genital, and  although  they  often  appear  to  the  touch  to 
be  superficial  and  loosely  attached,  they  are  in  reality 
placed  deeply,  lying  in  a  depression  of  the  bone,  beneath 
the  orbicularis,  and  very  adherent  to  the  surrounding 
parts.  They  are  filled  with  sebaceous  matter  and  contain 
numerous  fine  hairs. 

Treatment.— They  should  be  dissected  out  through  a 
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siugle  incision,  made  over  the  centre  of  the  prominence 
of  the  tnmour,  and  in  a  line  corresponding  with  the 
curves  of  the  brow  or  the  orbit.  Care  should  be  taken, 
to  remove  the  whole  of  the  cyst,  as  when  portions  of  it 
are  left  it  will  sometimes  re-form.  The  operation, although 
apparently  very  slight,  is  one  which  often  requires  con- 
siderable neatness  and  dexterity.  In  removing  the  cyst 
at  the  lower  and  inner  angle  of  the  orbit,  much  trouble  is 
frequently  experienced  from  the  angular  artery  or  the 
frontal  branch  of  the  ophthalmic  being  divided,  and  the 
consequent  brisk  hasmorrhage  which  follows.  It  i3 
seldom  that  a  ligature  is  required,  pressure  with  the 
finger  for  a  few  minutes  will  usually  suffice  to  stop  all 
the  bleeding. 

XANTHELASMA  PALPEBRARUM,  called  also  by 
the  late  Dr.  Addisou  and  Sir  William  Gull*  Vitiligoidea 
l^lana.  This  affection  consists  of  buff  or  yellow-coloured 
patches  of  the  skin,  which  are  most  frequently  seen  on 
the  eyelids  near  then'  inner  angles.  These  markings  are 
often  placed  symmetrically  on  each  side  of  the  face,  either 
above  or  below  the  inner  canthi,  and  I  have  met  them  in 
a  few  instances  on  the  upper  and  lower  eyelids  of  both 
eyes.  The  patients  who  are  thus  affected  are  nearly 
always  beyond  the  middle  age,  and  mostly  females,  never 
children.  Mr.  Hutchinson  says  that  these  xanthelas- 
mic  patches  invariably  begin  on  the  left  side  near  the 
inner  canthus.  He  thinks  that  that  they  are  evidences 
of  past  rather  thaTi  of  coming  disease,  and  are  most 
liable  to  occur  in  those  who  have  suffered  from  severe 
and  frequent  sick  headaches.  The  late  Dr.  Addison  be- 
lieved that  they  were  associated  with  disease  of  the  liver. 

Prognosis.—These  yellow  patches  on  the  eyehds  are 
perfectly  harmless.  They  may  increase  in  size  and  in. 
number,  but  I  have  never  known  them  produce  discom- 
fort, or  in  any  way  interfere  with  the  free  movement  of 
the  Hds.  When,  however,  these  discolorations  of  the 
skin  are  of  large  size,  they  are  very  unsightly,  and  on 
this  account  they  frequently  become  the  source  of  much 
mental  anxiety. 

Treatment.— 1^0  local  application,  nor  internal  ad- 
ministration of  medicine  will  diminish  or  eliminate  these 


♦  Guy's  Hospital  Reports  for  1850. 
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buff  or  ycUow-colourcd  effusiou8.  As  a  mle  it  is  best  to 
leave  them  alone.  In  severe  cases  or  wlicn  tlie  j^ellow 
patches  cause  anuoyance  from  the  tlisfigurement  they 
produce  I  excise  them.  I  have  treated  several  cases  in 
this  manner,  and  the  patients  have  been  well  pleased 
with  the  results. 


EPICANTHTJS.— This  term  is  applied  to  a  crescentic 
ioJd  ot  slan,  which  slightly  overlaps  the  inner  canthus  of 
each  eye.  By  increasing  the  breadth  of  the  mtegument 
between  the  eyes  a  peculiar  Chinese  expression  is  given 
to  the  face,  which  is  sometimes  distasteful  to  the  patient 
or  his  relatives.  Epicanthns  is  congenital,  and  usually 
decreases  as  the  child  grows  and  the  bridge  of  the  nose 
IS  developed.    It  is  seldom  that  it  interferes  with  sight. 

Treatment. — It  is  only  in  extreme  epicanthus  that 
any  operative  proceedings  should  be  adopted.  In  such 
cases  a  vertical  ellipse  of  skin  may  be  excised  from  the 
centre  of  the  space  between  the  eyes,  and  the  edges  of 
the  wound  united  with  sutures.  In  this  way  the  cres- 
centic folds  of  integument  will  bo  unravelled,  and  the 
canthus  of  each  eye  exposed. 
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ECCHYMOSIS  OP  THE  EYELIDS,  or,  as  it  is  com- 
monly called,  "  a  black  eye,"  is  an  effusion  of  blood  into 
the  cellular  tissue  of  the  lids  and  of  the  parts  surround- 
ing them.  It  may  be  limited  to  one  or  both  eyehds,  or 
it  may  extend  to  the  cellular  tissue  of  the  face  around 
the  orbit.  The  blood  is  generally  absorbed  in  the  coui-se 
of  a  week  or  ten  days,  during  which  time  the  discolora- 
tion gradually  fades  away,  but,  in  doing  so,  passes  through 
a  variety  of  shades  which  must  be  familiar  to  all.  It"^is 
very  rare  that  any  suppuration  follows. 

A  black  eye  is  occasionally  complicated  with  fracture 
of  one  or  more  of  the  frontal  or  ethmoidal  cells.  This 
casualty  is  recognised  by  an  emphysematous  state  of  the 
eyelids  and  of  the  cellular  tissue  around  the  orbit.  When 
the  patient  blows  his  nose,  air  is  forced  through  the  fissured 
bone  into  the  neighbouring  cellular  tissue.  In  no  case  have 
I  ever  seen  emphysema  of  the  lids  productive  of  any  harm, 
though  the  discomfort  it  occasions  is  always  great.  The 
patient  should  be  cautioned  not  to  blow  his  nose  for  some 
days ;  the  fissured  bone  will  then  soon  become  closed ; 
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and  if  no  fresh  air  is  forced  into  the  cellular  tissue,  that 
which  IS  already  there  will  rapidly  disappear.  Pricking 
the  integument  with  a  fine  needle  to  give  vent  to  the  air 
IS  seldom  if  ever  necessary,  and  should  not  be  resorted 
to  except  in  cases  of  extreme  tension  of  the  skin,  a  con- 
dition which  is  not  likely  to  occur  from  a  simple  fracture 
of  a  frontal  or  an  ethmoidal  cell. 

Treatment.— The  application  of  cold  immediately 
alter  the  blow  will  limit  the  eflTusion  of  blood,  and  so 
dimmish  the  extent  of  the  after-discoloration,  and  may 
therefore,  shortly  after  the  receipt  of  the  injury,  be  ad- 
vantageously used.    This  is  best  done  by  cold  evapora- 
ting lotions ;  or  by  applying  ice  in  an  india-rubber  bag  to 
tiie  eye ;  or  by  a  fold  of  wet  linen  being  laid  over  the  eye, 
and  frequently  moistened  mth  iced  water.    The  practice 
of  puncturing  the  swollen  parts,  as  recommended  and 
ircquently  adopted  by  prize-fighters,  is  essentially  wrong. 
It  raay,  and  no  doubt  does,  afi"ord  temporary  rehef  to  the 
swelling  when  it  is  great,  but  it  renders  the  part  Uable 
to  suppuration  and  erysipelas,  neither  of  which  would 
iiave  been  anticipated  if  the  skin  had  not  been  cut.  A 
remedy  which  has  for  many  years  received  considerable 
credit  IS  a  poultice  of  the  hlaclc  bryony  root.  It  is  "  made  by 
mixing  some  of  the  black  bryony  root  scraped  finely  with 
a  little  crumb  of  bread.    This  is  placed  in  a  muslin  ba"" 
over  the  palpebra;  for  several  hours  together;  and  usu- 
ally It  has  an  excellent  effect  in  promoting  the  action  of 
the  absorbent  vessels."*    It  is,  however,  a  drug  which 
cannot  be  always  procured  :  the  best  place  to  seek  for  it 
IS  from  one  of  the  herbalists  in  Covent  Garden  Market, 
ine  tincture  oi  Arnica  montana  has  also  acquired  a  great 
repute  for  the  power  it  is  supposed  to  possess  of  favour- 
ing the  absorption  of  blood  in  cases  of  ecchymosis  It 
may  be  applied  pure  over  the  part  with  a  camel's-hair 
brush,  or  it  may  used  as  a  lotion  (F.  (j2). 

1  ^=!!=^^SS  OF  THE  EYELID.-From  contusion  or 
laceration  of  the  integument  of  the  lid,  acute  inflammation 
and  suppuration  of  the  subjacent  cellular  tissue  may 
toUow.  The  eyelid  becomes  red,  swollen,  and  shinin<;, 
and  unmistakable  evidence  of  pus  is  soon  manifested, 
ihe  treatment  is  the  same  as  for  an  abscess  in  any  other 


*  Tyn-cll  on  Diseases  of  the  Eye,  vol.  i.  p.  200. 
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part  of  ilie  body.  As  soou  as  it  is  clear  that  pus  lias 
been  formed,  an  iucisiou  should  be  made  to  give  vent  to 
it,  and  a  warm  poultice  sbould  be  afterv?ards  applied. 
The  only  point  which,  requires  special  notice  is  the  way 
in  wbicli  the  abscess  should  be  opened.  The  incision 
should  be  made  with  a  tine  sharp  knife  in  the  horizontal 
direction,  and  in  a  line  with  the  orbital  fold  of  skin  just 
beyond  the  lid.  The  cicatrix  will  then  be  a  mere  line, 
and  from  its  situation  it  will  be  scarcely  observable. 

WOUNDS  OF  THE  EYELIDS  may  be  divided  into 
two  classes  : — 

1.  Those  which  involve  only  the  skin  of  the  lid. 

2,  Those  which  have  cut  through  its  tarsal  border. 

1.  Wounds  which  involve  only  the  skin  of  the 
lid.  require  the  same  treatment  as  similar  wounds  in  any 
other  part  of  the  integument  of  the  body ;  but  from  the 
delicacy  of  the  skin  in  this  locality,  and  the  importance 
of  avoiding  as  far  as  possible  an  unseemly  scar,  more 
careful  manipulation  is  needed  to  bring  the  edges  into 
accurate  apposition. 

2.  Wounds  which  have  cut  through  the  tarsal 
border  of  the  lid.— In  lacerations  of  the  eyelid  there 
are  two  forms  of  injury  to  which  its  tarsal  margin  is 
exposed : — - 

a.  The  cartilaginous  border  of  the  lid  may  be  cut  or 
torn  through  at  any  part. 

|3.  The  rent  may  pass  through  the  canaliculus,  tearing 
it  away  from  the  punctum  lachrymale,  which  may  still 
remain  intact  at  the  extremity  of  the  cartilage. 

(a.)  Where  the  cartilaginous  border  of  the  lid 
has  been  cut  the  edges  of  the  wound  become  slightly 
drawn  apart,  and  an  unsightly  notch  is  formed,  as  shown 
in  Fig.  80.  If  the  Avound  has  been  a  clean  incised  one, 
the  divided  ends  of  the  cartilage  should  be  very  accurately 
fitted  together  and  fastened  in  situ  by  a  pin  and  twisted 
suture.  The  pin  should  be  a  very  fine  one,  suph  as  is  used 
by  entomologists  for  pinning  the  smaller  insects.  It 
should  be  made  to  pass  through  the  cartilage  of  the  lid 
so  close  to  its  free  edge,  that  the  silk  when  twisted  on 
the  pin  will  sUghtly  overlay  the  tarsal  margin.  By 
attending  to  these  details  accurate  union  will  be  probably 
effected,  without  leaving  any  notch  or  irregularity  of  the 
border  of  the  lid.    When,  however,  the  edges  ot  the 


WOUNDS  OP  THE  EYELIDS. 


363 


wound  of  the  cartilage  are  jagged  or  irregular,  as 
frequently  happens  when  the  lid  has  been  torn  by  some 


Fig.  80. 


semi-blunt  instrument,  it  is  best  first  to  pare  them  smooth 
Avith  a  sharp  scalpel  before  bringing  them  together  with  a 
pin  and  twisted  suture. 

If  after  a  wound  of  the  cartilaginous  border  of  the  lid 
no  treatment  has  been  adopted,  the  edges  of  the  gap  are 
apt  to  become  more  widely  separated,  and  occasionally  a 
certain  amount  of  eversiou  is  also  joroduced.  The  extent 
of  the  deformity  will  necessarily  depend  very  much  on 
the  depth  of  the  wound. 

iP)  When  the  canaliculus  has  been  torn  through 
and  detached  from  the  punctum,  as  in  Fig.  81,  a 
search  should  be  first  made  for  the  divided  end  of  tho 


Fig.  81. 


tear-duct.  It  is  of  course  impossible  so  to  adjust  the 
torn  parts  that  the  punctum  and  the  canaliculus  can 
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again  be  made  to  communicate  with  each  other.  If, 
therefore,  the  open  end  of  the  divided  canaliculus  can  be 
detected,  a  small  director  (Fig.  61',  page  .322)  should  be 
passed  up  it,  and  with  a  cataract  knife  it  should  be  slit 
into  the  lachrymal  sac.  The  closed  tube  will  thus  be 
converted  into  an  open  canal  along  which  the  tears  will 
afterwards  flow  into  their  proper  channel.  The  torn  parts 
are  then  to  be  brought  into  their  normal  position  and 
fastened  in  situ  with  one  or  two  fine  silk  sutures. 

RESULTS    OF  INJURIES  AND  ULCERATIONS  OF 
THE  EYELIDS. 

ANCHYLOBLEPHARON  is  the  union  of  the  margins 
of  the  eyelids  to  each  other.  They  may  be  either 
partially  or  completely  united.    It  is,  however,  seldom 

Fig.  82. 


The  woodcut  is  a  good  illustratiou  of  a  case  of  partial 
ancbyloblepharou,  and  shows  very  well  the  position  of  the 
fistula  which  is  so  frequently  met  with  when  the  inner  por- 
tions of  the  lids  are  united. 

The  di-awing  was  taken  from  a  j'oung  woman  who  had 
met  with  an  accident  nine  or  ten  years  previously,  when  she 
fell  down  and  sti-uck  the  inner  angle  of  the  eye  against  ouo 
of  the  whalebones  of  an  umbrella.  The  inner  canlhus  and 
the  inner  extremities  of  both  the  eyelids  were  torn,  and  in 
tho  process  of  repair  which  followed  the  injury,  the  inner 
margins  of  the  upper  and  lower  lids  became  united  to  about 
one-thii'd  of  theh  extent. 

that  the  adhesion  extends  throughout  the  entire  length 
of  the  lids.  The  inner  third  of  the  two  lids  is  more 
frequently  joined  than  the  outer  or  middle  portion.  In 
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nearly  all  cases  of  ancliyloblepharon,  whether  partial  or 
complete,  a  fistulous  opening  is  left  at  the  inner  canthus 
throngh  which  some  of  the  tears  find  their  way  on  to  the 
face.  The  union  between  the  lids  may  be  either  direct 
the  two  edges  being  completely  adherent,  or  they  may  be 
united  by  membranous  bands  passing  from  the  one  to  the 
other. 

The  causes  of  anchyloblepharon  are  lacerated  wounds 
or  any  accident  which  produces  an  abrasion  of  the  corre- 
sponding surfaces  of  the  tarsal  edges  of  the  eyelids. 

Treatment.— When  the  union  between  the  lids  is 
direct,  and  a  fistula  exists  at  the  inner  canthus,  a  small 
director  should  be  passed  behind  the  adherent  maro-ins 
and  out  at  the  fistulous  orifice,  and  upon  it  the  adhesions 
may  be  severed  with  a  pair  of  scissors  ;  or  if  this  cannot 
be  readily  accomplished,  the  lids  may  be  dissected  apart 
with  a  sharp  scalpel.  ^ 

If  a  membranous  band  is  the  bond  of  union  between 
the  two  hds.  It  should  be  divided  on  a  director  passed 
beneath  it  and  the  projecting  portions  cutofi"  close  to  the 
margms  of  the  Uds.  The  chance  of  success  followincr 
either  of  the  operations  depends  very  much  on  the 
daily  dressing  of  the  wound  :  special  care  should  be  taken 
to  keep  the  lids  from  reuniting  during  the  proo-ress  of 
cicatrization.  _  This  may  be  generally  accomplished  by 
daily  separating  them,  and  anointing  the  granulatino- 
surfaces  with  a  little  sweet  oil.  ° 

SYMBLEPHARON  is  an  adhesion  of  the  lids  to  the 
globe.  It  is  usually  produced  by  an  injury  which  has 
caused  either  a  destruction  or  an  ulceration  of  the  opposed 
conjunctival  surfaces  of  the  lid  and  globe,  and  their  subse- 
quent union  by  granulation.  Lime,  mortar,  and  burns 
from  hot  metals,  or  scalds  from  hot  fiuids  are  the  most 
frequent  causes  of  symblepharon,  but  it  may  be  produced 
by  any  agent  which  either  destroys  or  abrades  the  corre- 
sponding parts  of  the  lids  and  globe.  Most  of  the  verv 
severe  cases  of  symblepharon  which  have  come  under  mv 
notice  have  been  due  to  lime.  If  the  injury  it  has  inflicted 
IS  severe  it  is  absolutely  impossible  to  prevent  the  union 
of  the  hds  to  the  globe.  All  endeavours  to  keep  the  op- 
posed granulating  surfaces  apart  will  fail.  The  contrac- 
tion which  goes  on  during  the  process  of  cicatrization 
draws  the  hds  and  globe  into  close  apposition,  and  direc 
union  will  ensue  m  spite  of  all  efforts  to  stop  it 
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Symblepharon  is  said  to  be  complete  wlieu  tlic  entire 
inner  surt'ace  of  one  lid  is  adherent  to  the  globe,  and 
partial  when  the  adhesion  is  limited  to  only  a  part  of  the 
opiDOsed  s'irfaces.  Both  eyelids  may  bo  often  seen  par- 
tially attached  to  the  globe,  or  the  lower  lid  may  be  com- 
pletely united  to  it:  but  it  is  exceptional  to  meet  with 
complete  symblepharon  of  both  the  ui:)per  and  lower  lida 
of  the  same  eye.  The  lower  eyelid  is  much  more  fre- 
quently aflfected  by  symblepharon  than  the  upper. 

Two  forms  of  symblepharon  may  be  recognised  .— 

1.  Membranous  bauds  or  frena  passing  between  the 
lids  and  the  globe. 

2.  Direct  and  close  adhesions  between  the  opposed 
surfaces  of  the  eye  and  lids. 

1.  Membranous  Bands  between  the  Lids  and 
Globe.— This  is  the  simplest  and  most  remediable  kind 
of  symblepharon.  It  is  due  to  a  less  extensive  and  more 
superficial  injury  than  that  which  produces  the  second 
form  ;  generally  to  some  limited  ulceration  or  abrasion  of 
the  corresponding  parts  of  the  eye  and  lids.  During  the 
healing  process  the  granulations  of  the  opposed  surfaces 
become  united,  but  the  constant  pull  which  is  exerted 
upon  them  ))y  the  movements  of  the  globe  will  often  so 
stretch  the  adhesions  that  they  will  become  elongated 
into  membranous  bands. 

2.  Direct  and  Close  Adhesions  between  the 
Opposed  Surfaces  of  the  Eye  and  Lids. — These  are 
caused  by  an  absolute  destruction  of  corresponding 
portions  of  the  conjunctiva  of  the  eye  and  lids.  Deep 
ulceration  or  sloughing  follows  the  injury,  and  opposed 
granulating  surfaces  are  left,  which  ultimately  become 
firmly  adherent  and  blended  with  each  other.  During 
the  cicatrization,  the  contraction  of  the  surrounding  con- 
junctiva draws  the  lids  and  globe  into  such  close  contact, 
that  the  movements  of  the  eye  cannot  stretch  the  bonds  of 
union,  and  the  lids  and  globe  remain  for  ever  afterwards 
firmly  bound  together. 

Treatment.— All  operations  for  the  cure  of  symble- 
pharon are  as  a  rule  very  unsatisfactory  :  in  the  severe 
cases  they  generally  fail  to  efiect  any  good ;  and  in  the 
milder  ones,  the  relief  which  is  afforded  is  comparative. 
It  is  only  in  the  sbght  cases  that  positive  good  will  be 
found  to  follow  surgical  treatment — those  in  which  small 
membranous  bands  or  tags  of  adhesion  pass  between  the 
eyelids  and  the  globe.    When  these  are  insulated,  so  that 
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a  probe  can  be  passed  beneath  them,  and  the  oculo- 
palpebral  foki  of  conjunctiva  still  exists  entire,  much 
benefit  will  be  derived  from  an  operation. 

There  are  two  ways  in  which  these  narrow  membranous 
bands  may  be  treated. 

a.  They  may  be  simply  divided  by  a  scalpel  or  a  pair 
oi  fane  scissors  ;  and  by  daily  passing  the  end  of  a  probe 
dipped  m  a  little  sweet  oil  between  their  cut  ends, 
reunion  may  generally  be  prevented.  This  mode  of  treat- 
ment is,  however,  only  applicable  to  the  very  mild  cases, 
where  a  simple  tag  of  adhesion  ties  the  M  to  the  globe. 

p.  If  the  bands  are  small,  they  may  be  first  cut  off 
close  to  the  globe,  and  the  edges  of  the  wound  which  is 
thus  madem  the  conjunctiva  may  be  drawn  together  and 
united  by  one  or  two  fine  stitches.  The  other  extremities 
ot  the  bands  are  then  to  be  severed  from  their  attach- 
ment  to  the  lid.  As  in  the  first  operation,  careful  daily 
dressing  will  be  required  to  prevent  a  rejunction  of  the 
cut  surlaces,  for  unless  the  wound  in  the  conjunctiva 
closes  by  immediate  union,  which  it  may  fail  to  do,  the 
tendency  to  a  return  of  the  symblepharon  is  verv  o-reat 

in  those  cases  of  symblepharon  where  there  are  direct 
and  close  adhesions  between  the  eye  and  the 
lids,  many  different  plans  of  treatment  have  been  tried, 
but  most  ot  them  without  much  success.  It  is  only 
where  the  extent  of  the  conjunctival  surfaces  involved  is 
small,  that  even  amelioration  can  be  hoped  for  The  lid 
may  be  generally  easily  separated  from  its  union  with  the 
globe  by  a  careful  dissection,  but  we  have  no  means  at  our 
command  by  which  we  can  prevent  their  again  uniting. 
Plates  of  metal  and  glass  shields  have  been  interposed 
between  the  granulating  surfaces,  but  with  verv  indifferent 
success  They  have  been  generally  extruded  during  the 
contraction  which  accompanies  cicatrization 

Mr  r.  Pndgm  Teale,  of  Leeds,  has  suggested  a  plastic 
operation  in  cases  of  symblepharon,  which  he  speaks  of 
very  lavourably  He  first  described  it  in  the  "Royal 
London  Ophthalmic  Hospital  Eeports,"  vol.  iii.  p  253  in 
which  he  has  cited  cases  which  have  been  materially 
benefited  by  It.  In  a  short  note  which  he  has  kindly 
given  me  he  thus  describes  the  operation :  "The  adherent 

JhP^lTf  "^Tf'"^  °^  'y'^^^^'  «°  ^«  to  leave 
the  globe  perfectly  free  m  its  movements,  one,  or  if 
possible  two  flaps  of  the  conjunctiva  are  dissected  from 
the  sound  part  of  the  eyeball,  and  transplanted  into  th^ 


368 


INJURIES  OF  THE  EYELIDS. 


gap.  If  any  portion  of  the  adherent  lid  ia  united  to  the 
cornea,  the  separation  of  the  lid  is  commenced  at  the 
margin  of  the  cornea,  leaving  the  apex  of  the  lid  still  in 
situ  as  an  opaque  spot  on  the  cornea." 

Taylor's  Operation  for  Symblepharon.— Dr.  C. 
Bell  Taylor  has  adopted  the  following  operation  for 
treating  cases  of  symblepharon  :— "  Af'ter  the  separation 
of  the  adherent  lid  from  the  eyeball,  a  thin  piece  of  stin 
is  to  be  dissected  from  the  lid,  passed  through  an  incision 
in  the  tarsal  cartilage,  and  its  raw  surface  brought  into 
contact  with  the  denuded  portion  either  of  the  lid  or  of 
the  eyeball  itself.  In  this  way  the  two  raw  sui-faces  of 
the  lid  and  eyeball  are  prevented  from  coming  into  con- 
tact until  the  wound  is  healed,  and  the  eyeball  itself  is 
set  free.  The  transplanted  skin  is  nourished  through  its 
base  in  the  first  instance,  which  is  divided  as  soon  as  it 
has  taken  root  in  its  new  situation.  It  then  gradually 
dwindles,  taking  the  place  and  assuming  the  functions  of 
the  lost  mucous  membrane."* 


Fig.  83. 


Tho  woodcut  represents  a  case  of  sjinblepliaroD,  caused 
by  the  action  of  mortar  on  the  ej-o. 

There  are,  however,  very  many  cases  of  symblepharon 
where  no  operation  should  be  attempted.    The  extent  of 


*  British  Medical  Joiu-nal,  Feb.  5,  1876. 
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the  adhesions  may  be  so  great  that  it  would  be  worse 
than  useless  to  endeavour  to  divide  them. 

Anchyloblepharon  and  Symblepharon  are  often 
associated ;  indeed,  with  the  union  of  the  margins  of  the 
lids  it  is  very  general  to  find  also  some  adhesion  between 
the  conjunctival  surfaces  of  the  lids  and  globe.  It  is, 
however,  rare  to  find  in  one  eye  a  complete  union  of  the 
globe  to  the  lids,  and  of  the  lids  to  each  other. 

HERPES  ZOSTER  FRONTALIS.— This  form  of  herpes 
deserves  special  attention,  as  it  is  occasionally  mistaken 
for  erysipelas  of  the  head,  and  the  eye  is  frequently 
affected  during  the  attack.  It  is  the  source  of  very  great 
suffermg  to  the  patient ;  severe  neuralgia  often  precedes 
the  herpetic  eruption,  accompanies  it,  and  continues  for 
an  indefinite  period  after  it  has  passed  away. 

Herpes  frontahs  is  alivays  unilateral.  It  occurs  but 
once  m  a  lifetime,  and  the  old  are  more  liable  to  be 
attacked  than  the  young.  I  have  had,  however,  under 
my  care  a  lad  only  fourteen  years  of  age,  who  had  suffered 
severely  from  an  attack  of  this  disease. 

Symptoms.— The  affection  commences  with  small  red 
patches  which  appear  in  succession  upon  the  brow  and 
torehead  of  one  side  of  the  head,  and  upon  which  trans- 
parent vesicles  rise.     When  the  eruption  is  fully  de- 
veloped, it  consists  of  clusters  of  vesicles  on  brio-ht  red 
erythematous  patches,  with  portions  of  more  or  less  clear 
skin  between  them.    These  patches  usually  follow  the 
course  ot  the  branches  of  the  supra-orbital  division  of  the 
frontal  nerve  over  the  upper  eyelid,  brow,  and  one  side  of 
tlae  head,  but  occasionally  vesicles  will  appear  in  the 
direction  of  the  terminal  branches  of  the  supra-trochlear 
nerve,  and  on  the  side  of  the  nose  in  the  line  of  the  nasal 
twig  from  the  ophthalmic  nerve.    After  a  few  days  the 
vesicles  begin  to  wither  and  collapse,  the  fluid  within  them 
grows  turbid  ana  they  become  covered  with  dark  crusts 
which  shortly  fall  off,  leaving  scars  and  pits  which  are 
frequently  permanent.    There  is  usually  some  oedema  of 
the  side  of  the  face,  and  the  eyelids  may  be  so  swollen  as 
to  render  an  examination  of  the  eye  impossible.    The  eve 
often  becomes  affected,  and  generally  at  about  the  time 
when  the  vesicles  are  beginning  to  fade.    The  inflamma- 
tion may  be  only  conjunctival,  but  more  frequently  there 
IS  some  ulceration  of  the  cornea  with  shght  iritis.  The 
duration  of  the  disease  is  from  ten  to  twelve  days,  but 
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the  inflammation  of  the  eye  wliich  it  has  excited  may 
last  for  many  weelvS,  and  be  the  source  of  much  anxiety 
and  trouble.  The  pain  is,  as  a  rule,  excessive  and  neu- 
ralgic; it  is  over  the  brow  and  forehead,  along  the  inner 
and  upper  edge  of  the  orbit,  and  down  the  inside  of 
the  nose,  and  occasionally  patients  complain  of  very 
severe  pain  in  the  lobe  of  the  ear. 

The  points  of  diagnosis  between  lierpes  frontalis  and 
erysipelas  have  been  well  laid  down  by  Mr.  Jonathan 
Hutchinson.  He  says  :  "  Herpes  frontalis  is  always 
Innited  to  one  side,  never  transgresses  the  median  line  of 
the  forehead  and  nose.  It  never  affects  the  cheek, 
although  there  may  be  some  sympathetic  oedema  of  this 
part  (oedema  of  contiguity).  There  is  less  general  swelling 
of  the  skin  than  in  erysipelas,  and  in  some  cases  very 
little.  The  vesicles  of  herpes  are  smaller,  more  defined, 
more  numerous,  and  altogether  much  more  conspicuous 
and  pronounced  than  are  the  buUas  of  erysipelas.  There 
is  much  more  pain  and  much  less  constitutional  dis- 
turbance in  herpes  than  in  erysipelas.  The  strictly  uni- 
lateral character  of  the  one  contrasted  with  the  irregular 
location  of  the  other  is,  however,  the  most  reliable  feature 
for  the  purpose  of  ready  diagnosis."  * 

Treatment— The  objects  to  be  accomplished  during 
the  progress  of  the  disease  are  to  relieve  the  heat  and 
irritation  of  the  affected  parts,  to  give  ease  to  the  neural- 
gic pains,  and  to  procure  sleep.  A  fold  of  lint  wet  with 
the  lotio  zinci  oxidi  (F.  5-1.),  or  with  the  lotio  conii  cum 
opio  (F.  44),  may  be  laid  over  the  surface,  and  moistened 
as  often  as  it  becomes  hot  or  dry.  Opium  should  be 
administered  internally,  either  in  small  repeated  doses, 
or  in  one  full  dose  sufficient  to  procure  sleep  at  bedtime. 
The  subcutaneous  injection  of  morphia  (F.  30)  is  of 
great  service,  and  may  be  given  in  doses  of  from  gr.  |- 
to  gr.  I,  and  repeated  if  the  sufi^'ering  is  severe.  The 
bo-wels  should  be  acted  on  by  some  mild  purgative,  and 
quinine  in  doses  of  from  gr.  1  to  gr.  3  ordered  two  or  three 
times  a  day. 

For  the  relief  of  the  neuralgic  pains,  which  are  often  so 
persistent  after  the  rash  has  completely  passed  away, 
the  painful  parts  may  be  gently  rubbed  with  the  lini- 
ment,  aconiti  cum  belladonna  (F.  34),  and  the  tinct. 


*  Koyal  London  Ophthalmic  Hoepital  Reports,  vol.  r.  p.  192. 
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caunaMs  lucHcas,  iu  doses  of  from  :]{  5  to  15,  may  be 
prescribed  two  or  three  times  a  day,  with  an  opiate  or  sub- 


Fio.  81. 


_  Fig.  84  was  drawn  from  the  photograph  of  a  patient  ajt 
sixty-five,  who  had  suffered  from  an  attack  of  herpes 
frontalis,  two  years  before  coming  under  my  care.  The 
attack  was  ushered  in  and  accompanied  by  piiiu  and  sinco 
the  cicatrization  of  the  herpetic  sores  there  has  been 
constant  pain,  never  absent,  but  varviug  in  intensity  The 
pam  was  strictly  confiuod  to  the  right  side  of  the  head 
most  acute  over  the  brow,  and  of  a  less  degree  in  the 
course  of  the  infra-orbital  branches.  One  side  of  the  fore- 
head, as  represented  in  the  woodcut,  was  white  from  densa 
cicatricial  tissue,  which  had  filled  up  the  sores  caused  by 
the  herpetic  eruption.  The  scars  were  limited  to  one-half 
of  the  forehead,  as  if  a  line  had  been  drawn  down  the 
middle  line  of  the  forehead  and  nose.  To  relieve  tho 
excessive  pain  from  which  slic  suffered,  I  excised  about 
throe-quarters  of  an  inch  of  the  supra-orbital  nerve  and 
divided  subcutaneously  tho  in  ra-orbital  as  it  passed  out  of 
the  foramen.  The  side  of  the  head  was  numbed  after  the 
operation,  but  the  relief  of  pain  was  complete.  The 
subcutaneous  division  of  the  infra-orbital  nerve  had  to  be 
repeated,  but  after  each  operation  she  was  much  relieved.* 

cutaneous  injection  of  morphia  at  bedtime  if  the  neuralgia 
IS  sufficient  to  prevent  sleep.    Dr.  Bazin  "  gave  arsenical 


♦  Medical  Times  and  Gazette,  1878,  vol.  i.  p.  137. 
B  B  ^ 
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prepaivationf?  wiili  success  in  tlie  obstinate  neuralgia 
consecutive  to  herpes  zoster,  and  so  accomplished  cures 
which  had  resisted  narcotics,  narcotico-acrids,  and 
cauterization."  * 

If  all  remedies  fail,  the  supra-orbital  nerve  may  be 
divided  subcutaueously.  The  relief,  however,  from"  this 
operation  is,  unfortunately,  frecpiently  only  temporary, 
but  it  may  be  repeated,  or  a  piece  of  the  nerve  may  be 
excised.  The  patient  should  be  cautioned  that  if  the 
operation  is  successful,  there  will  be  numbness  in  the 
l^arts  supplied  by  the  nerve. 


CHAPTEE  XT. 
DISEASES  OF  THE  ORBIT. 

PROTRirSION  OF  THE  G-LOBTi  —  Fropfosis  —  Ex- 
oplithahnos — is  a  symptom  common  to  all  the  dis- 
eases witliin  the  orbit.  The  extent  and  direction  of  the 
bulging  of  the  eye  is  determined  by  the  character  of  the 
affection,  and  the  part  of  the  orbit  from  which  it  originates. 
When  the  proptosis  is  slight  it  is  often  difficult  to  decide 
whether  the  protrusion  is  real  or  only  apparent,  as  any 
oedema  of  the  lids,  or  of  the  conjunctiva  of  the  globe  will 
give  a  prominent  aj^pearance  to  the  eye. 

To  Ascertain  or  Measure  the  Degree  of  Protru- 
sion of  an  Eye. — The  patient  should  be  seated  in  a 
chair  with  his  head  thrown  backwards,  whilst  the  sur- 
geon, standing  behind  him,  raises  the  two  upper  eyelids 
with  one  finger  of  each  hand,  and  at  the  same  time  directs 
the  patient  to  look  downwards  towards  his  feet.  Frcm 
this  position,  above  and  behind  the  patient,  the  surgeon 
can  glance  down  the  face  and  contrast  the  level  of  the 
two  eyes  with  each  other,  and  compare  their  promi- 
nence with  the  XDrojecting  brow,  or  with  the  side  of  the 
nose. 

ABSCESS  OF  THE  ORBIT  may  be  caused  by  blows 
ou  the  eye ;  by  penetrating  wounds  of  the  orbit ;  or  by 


*  Trousseau's  Gliuical  Mediciue,  Sydenliam  edition,  vol.  ii. 
p.  29C. 


ABSCESS  OF  THE  ORBIT. 


373 


any  violence  producing  fracture  of  its  bony  walls ;  by 
the  lodgment  of  a  foreign  body  in  the  orbital  cellular 
tissue ;  or  occasionally  by  the  extension  backwards  of  a 
suppurative  inflammation  of  the  lids,  or  of  the  tissues 
in  immediate  contiguity  with  the  eye,  no  matter  how 
induced.  Inflammation  of  the  cellular  tissue  of  the  orbit 
(orbital  cellulitis)  brought  on  from  any  cause  may 
terminate  m  abscess  of  the  orbit.  Caries,  necrosis,  or 
orbital  periostitis  may  likewise  lead  to  orbital  abscess. 

Abscess  of  the  orbit  may  be  either  acute  or  chronic. 
the  former  the  inflammatory  symptoms  generally 
rapicUy  follow  the  injury  ;  they  are  sharp  and  quick  in 
their  progress,  pus  is  soon  formed,  and  independently 
ot  the  history  of  the  case,  unmistakable  evidence  of  its 
presence  is  afforded  by  the  pain,  heat,  redness,  and 
swelhng.  Occasionally,  however,  there  is  a  variable 
interval  of  a  week  or  more  of  perfect  quiet  and  freedom 
h-om  pain  after  the  injury  before  any  premonitory  symp- 
toms show  themselves ;  but  when  once  started,  their 
course  is  equally  acute  and  rapid. 

Symptoms  of  Acute  Abscess  of  the  Orbit.— 
Deep-seated  pain  in  the  orbit  extending  around  the  brow 
worse  at  one  time,  better  at  another,  but  never  absent, 
and  steadily  increasing  in  severity.  Any  pressure  on 
the  eye,  or  even  moving  it,  aggravates  the  pain.  The 
eyelids  become  red,  shining,  and  asdematous ;  and  the 
conjunctiva  of  the  lids  and  globe  vascular,  swollen,  and 
chemoscd.  The  eye  is  now  observed  to  protrude  slio-htly 
beyond  the  level  of  the  other,  and  this  protrusion  in- 
creases as  the  disease  advances  and  the  pus  makes  its  way 
to  the  surface.  The  displacement  is  usually  not  directly 
forwards,  but  more  or  less  downwards  and  outwards  or 
downwards  and  inwards,  according  to  the  situation  of 
the  abscess  within  the  orbit  and  the  part  of  the  eye  on 
which  it  presses.  With  the  increasing  protrusion  of  the 
globe  the  sight  becomes  more  or  less  impaired  from  the 
strain  which  is  being  exerted  on  the  optic  nerve.  The 
orbital  fold  of  skm  above  the  lid  becomes  obliterated,  and 
the  upper  lid  so  swollen  and  stretched  in  front  of  the 
bulging  eye  that  it  cannot  be  raised  by  the  patient  Over 
the  most  prominent  part  of  the  swelling  a  careful  exami- 
nation with  the  fingers  will  detect  fluctuation.  The  most 
usual  spot  for  the  matter  to  point  is  rather  to  the  inner 
side  of  the  interval  between  the  supra-orbital  ridge  of 
the  orbit  and  the  upper  border  of  the  globe.  Occasionally 
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the  B 11  ppii ration  may  be  more  or  less  confined  to  one  or 
other  side  of  the  orbit,  and  this  will  in  a  great  measure 
determine  the  site  at  wliioh  the  pus  will  endeavour  to 
make  its  exit ;  either  the  inner,  outer,  or  lower  side  of 
the  eye  may  be  the  part  selected.  When  the  abscess  is 
a  small  and  limited  one,  there  may  be  little  or  no  dis- 
pLicement  of  the  eye. 

With  all  these  local  symptoms  there  is  always  consi- 
derable constitutional  disturbance.  The  skin  is  hot  and 
dry,  the  patient  has  occasional  rigors,  he  is  restless,  and 
his  sleep  is  broken  from  pain. 

In  ohronio  abscess  of  the  orbit  the  symptoms  are 
often  masked  by  the  very  slowness  with  which  they  do- 
velo]-)  themselves,  and  by  the  absence  of  any  severe  pain. 
It  frequently  happens  that  the  patient  does  not  even 
seek  advice  until  an  increasing  protrusion  of  the  eye  and 
a  somewhat  corresponding  diminution  in  vision  excite 
alarm. 

Chronic  abscess  of  the  orbit  is  often  most  difficult  to 
diagnose,  and  may  easily  be  confounded  with  a  sar- 
coma, or  some  soft  orbital  tumour,  the  elasticity  of 
■which  closely  resembles  fluctuation.  The  exciting  cause 
of  the  abscess  may  have  been  an  injury  inflicted  at  some 
distant  period,  which  has  been  forgotten,  and  from  which 
the  patient  thought  he  had  completely  recovered  ;  or  the 
slow  progress  of  the  disease,  and  the  comparative  and  in 
many  cases  complete  absence  of  pain  during  its  early 
stages  may  make  it  difficult,  if  not  impossible,  for  the 
patient  to  give  a  correct  account  of  how  or  when  it  com- 
menced. When  doubt  exists  as  to  the  true  nature  of  the 
case,  an  exploratory  incision  should  be  made  into  the 
tumour,  and  the  surgeon  should  be  prepared  to  act  at 
once  on  the  information  it  will  afford  him.  If  it  is  an 
abscess,  the  incision  should  be  enlarged  sufficiently  to 
give  a  free  exit  to  the  pus ;  but  if,  on  the  other  hand,  it 
should  prove  an  orbital  tumour,  it  should,  if  practicable, 
be  removed  without  any  further  delay. 

Treatment  of  Abscess  of  the  Orbit.— As  soon  as 
it  is  clear  that  pus  has  formed,  and  that  the  protrusion 
of  the  eye,  if  there  be  any,  is  due  to  its  i^resence  in  the 
orbit,  a  free  opening  should  be  made  for  its  escape.  The 
site  foi-  making  the  incision  should  be  that  spot  where 
there  is  the  most  distinct  swelling  and  fluctuation,  and 
where  the  pus  has  a  tendency  to  point.  After  a  free  vent 
has  been  given  to  the  pus  within  the  orbit,  a  warm  liu- 
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seed-meal  poultice  slionld  be  applied,  and  care  sbould  be 
taken  that  the  wound  is  kept  open  by  examining  it  daily, 
and,_  if  necessary,  by  passing  a  probe  along  the  course  of 
the  incision  to  prevent  the  cut  edges  from  uniting.  It 
not  unfrequeutly  happens  after  an  abscess  of  the^orbit 
that  the  wound  from  the  incision  only  partially  closes, 
and  a  long  sinus  remains  from  which  a  slight  purulent 
discharge  continues  to  drain.  When  this  is  the  case,  and 
when  no  fragment  of  necrosed  bone  can  be  detected  by  a 
probe  to  account  for  it,  the  use  of  a  stimulating  injection, 
snch  as  zinci  sulphat.  gr.  2  ad  aqute  5  1,  thrown  into  the 
sinus  with  a  glass  syringe  twice  a  day,  will  often  prove 
of  great  benefit.  If,  however,  a  portion  of  dead  bone  is 
felt  with  the  probe,  time  must  be  given  to  allow  of  its 
becoming  detached,  or  at  least  partially  loosened  from 
the  living  structure ;  and  then,  after  enlarging  the  ori- 
fice  of  the  sinus,  it  may  be  removed  with  a  pair  of  seques- 
trum forceps,  first  using,  if  necessary,  a  gouge,  or  an 
elevator,  or  a  pair  of  fine-cutting  bone  forceps"  to  sepa- 
rate any  portion  of  bone  which  may  be  holding  it. 

FRACTURES  OF  THE  BONES  OF  THE  ORBIT  may 

be  caused  by  blows  on  the  head,  or  by  the  impaction 
within  its  cavity  of  a  large  foreign  body,  one  extremity 
of  which  has  passed  through  the  orbital  walls  into  the 
antrum  or  the  posterior  nares.  When  the  fracture 
extends  into  the  frontal  or  ethmoidal  cells,  there  ia 
generally  emphysema  of  the  cellular  tissue  of  the  lids 
and  tlie  surrounding  parts.  This  arises  from  the  patient 
forcibly_  driving  the  air  through  the  broken  cells  when  he 
blows  his  nose.  Fracture  of  the  orbit  is  often  associated 
with  fracture  of  other  portions  of  the  skull,  and  in  such 
cases  it  frequently  happens  that  the  contusion  or  lacera- 
tion of  the  brain  produced  by  the  blow  is  sufficient  to 
cause  death,  independently  of  the  injury  which  the  cranial 
bones  have  sustained.  ' 

There  is,  however,  one  form  of  fracture  which  is  confined 
to  the  walls  of  the  orbit,  and  which  is  very  fatal.  It  is 
caused  by  direct  violence,  and  is  commonly  produced  by 
a  forcible  thrust  in  the  eye  with  a  sharp  or  semi-blunt 
pointed  instrument,  such  as  the  points  of  a  pair  of 
scissors,  the  end  of  an  umbrella,  or  a  foil,  or  by  the  stem  of 
a  long  tobacco-pipe.  The  orbit  is  penetrated,  and  the 
end  of  the  stick,  or  whatever  it  may  be,  is  thrust  against 
its  roof  or  the  upper  part  of  its  inner  wall,  which  it  iu 
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some  cases  fractures,  whilst  in  others  it  breaks  its  way 
through  the  bone  and  penetrates  the  substance  of  the 
brain.  From  such  an  injury  the  patient  seldom  recovers : 
even  when  the  bones  arc  broken,  l)ut  not  penetrated,  the 
sharp  sphnters  usually  create  such  irritation  of  the  brain 
and  its  membranes  that  a  fatal  result  ensues.  One  pecu- 
liarity of  this  accident  is,  that  its  severe  nature  is  apt  to 
be  often  overlooked  ;  the  external  wound  may  be  small, 
the  immediate  symptoms  may  be  trifling,  and  the  patient, 
if  a  mechanic,  may  be  able  to  continue  his  work  for  some 
hours,  or  it  may  be  for  two  or  three  days,  before  his  con- 
dition obliges  him  to  desist.  Symptoms  of  inflammation 
and  suppuration  may  then  come  on,  coupled  with  those  of 
cerebral  or  meningeal  irritation;  the  patient  may  pass 
rapidly  from  slight  delirium  to  complete  coma,  and  die 
in  a  period  varying  from  a  few  days  to  two  or  three 
weeks. 

Treatment  of  Fractures  of  the  Orbit.— Fracture 
of  the  orbit  requires  the  same  treatment  as  fracture  of  any 
other  portion  of  the  bones  of  the  skull,  with  the  exception 
that  even  if  there  is  reason  to  believe  that  a  fragment  of 
one  of  the  orbital  bones  may  be  pressing  injuriously  on 
the  brain,  no  operation  can  be  attempted  to  dislodge  it. 
Absolute  rest,  both  mental  and  bodily,  should  be  enjoined 
in  all  cases  where  a  fracture  of  the  orbit  is  suspected. 
The  patient  should  be  kept  in  bed,  and  cold  water  dress- 
ings, or  an  india-rubber  bag  of  ice  should  be  laid  over  the 
eye  and  brow  of  the  injured  side  ;  and  the  bowels  should 
be  freely  acted  on  by  a  brisk  pui-gative.  All  stimulants 
should  be  forbidden,  and  a  limited  diet  should  be  ordered. 
If  there  is  much  pain  in  the  head,  six  or  eight  leeches 
should  be  applied  to  the  temple,  and  these  may  be  re- 
peated in  twenty-four  hours  if  the  symptoms  become  more 
urgent. 

rOREIGN  BODIES  IN  THE  ORBIT.— The  lodgment 
of  a  foreign  body  within  the  orbit  is  one  of  the  most 
dangerous  accidents  which  can  be  met  with  in  ophthalmic 
practice,  as  it  not  only  always  involves  a  serious  risk  to 
the  eye,  but  it  places  even  the  life  of  the  patient  m  con- 
siderable jeopardy,  and  in  some  instances  has  caused 
death.  It  may  jsrove  hurtful  to  the  patient  both  hj  the 
immediate  and  secondary  effects  it  is  liable  to  i^roduce. 

The  immediate  effects  which  may  arise  from  the 
lodgment  of  a  foreign  body  in  the  orbit  are: — 
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1.  In  its  passage  into  the  orbit  it  may  either  injure  the 
parts  within  the  eye,  or  rupture  its  external  coats. 

ii.  Although  the  eye  itself  may  escape  injury,  the  optic 
nerve  may  be_  wounded,  and  absolute  blindness  follow. 

3.  It  may  injure  the  walls  of  the  orbit  either  by  pene- 
trating them  or  by  causing  fracture. 

The  secondary  effects  which  a  foreign  body  within 
the  orbit  may  excite  are : — 

n.  If  a  foreign  body  has  escaped  observation,  and  has 
been  allowed  to  remain  buried  in  the  orbit,  it  may  excite 

Fig.  So. 


Fig.  80  represents  a  piece  of  stick  wliich  I  removed 
from  the  ovbit  of  a,  child  three  years  of  age.  Seven  weeks 
previouslj',  whilst  riding  iu  a  perambulator,  the  child  fell 
with  his  face  011  to  the  point  of  a  stick  with  which  he  was 
playing.  A  piece  of  it  penetrated  the  orbit,  and  the 
grandmother  said  slie  believed  she  had  removed  the  whole 
of  It.  On  admission  into  the  hospital  there  was  complete 
ptosis  of  the  left  eye,  the  globe  was  protruded  a  quarter  of 
an  mch,  and  fixed  in  the  centre  of  the  orbit,  from  palsy  of 
all  the  ocular  muscles ;  the  pupil  was  widely  dilated  and 
as  far  as  could  bo  made  out,  the  eye  was  blind  At  the 
inner  and  lower  part  of  the  orbit  was  a  small  fistulous 
opening,  from  which  there  was  a  thin  discharge.  Althouc'h 
I  could  not  detect  a  foreign  body  with  a  "probe  passed 
along  the  sinus,  yet  the  sj-mptoms  all  pointed  to  tho 
presence  of  one  iu  the  orbit.  I  therefore  made  an  incision 
into  the  lower  part  of  the  orbit,  and  succeeded  iu  removiuo- 
?'n,P"''',°-,°/  stick-exactly  corresponding  to  the  woodcut". 
The  child  rapidly  recovered,  and  in  four  days  left  tho 
hospital.  The  protrusion  of  the  eye  subsided,  the  levator 
palpebrm  and  ocular  muscles  gradually  rcg.ained  their 
power,  and  iu  throe  weeks  the  lid  was  open,  and  the  move 
ments  of  the  eye  almost  restored  ;  but  the  sight  was  lost.* 
orbital  cellulitis  and  abscess.  This  may  lead  on  to  a 
general  inflammation  of  the  globe,  which  may  end  in 
great  impairment  of  vision,  or  m  complete  destruction  of 
the  eye  irom  suppuration. 

^  As  a  consequence  of  the  orbital  inflammation,  a 
portion  ot  the  bones  of  the  orbit  may  become  necrosed 

y.  The  inflammation  may  extend  backwards  alone  the 
periosteum  lining  the  orbital  walls  to  the  membranes  of 


»  Lancet,  Sept.  15,  1877. 
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the  brain,  and  desti'oy  tlie  patient  by  meningitis,  tetanic 
convulsions,  or  abscess  of  the  brain. 

A  foreign  body  generally  enters  tbe  orbit  somewhere 
between  the  u]iper  or  inner  side  of  the  eye,  and  the  roof 
or  inner  wall  of  the  orbit ;  but  cases  are  i'requently  met 
with  where  it  has  j^assed  in  at  other  points  around  the 
eye.  If  small,  it  usually  buries  itself  in  the  loose  cellular 
tissue  of  the  orbit ;  but  occasionally  it  becomes  fixed  by 
either  penetrating  the  globe,  or  by  partially  entering  one 
of  the  frontal  or  ethmoidal  sinuses,  or  the  antrum,  or  by 
becoming  in  some  way  wedged  between  the  globe  and  its 
external  muscles. 

It  is  very  remarkable  how  often  a  foreign  body  has 
been  lodged  in  tlie  orbit  or  adjacent  cavities  without  the 
patient  having  suffered  an}'  great  inconvenience  from  its 
presence. 

In  No.  4  of  the  Ophthalmic  Eeview,  page  337,  Mr. 
Brudenell  Carter  has  related  a  very  remarkable  case,  in 
which  a  large  piece  of  an  iron  hat-peg  was  impacted  in 
the  orbit  and  antrum  of  the  opposite  side,  and  remained 
there  for  a  number  of  days  without  the  patient  being 
aware  of  its  presence.  It  was  then  extracted,  and  the 
man  made  a  rapid  recovery  without  any  impairment  of 
the  sight  of  the  eye. 

In  February,  1869,  I  extracted  from  a  patient,  set. 
twenty-eight,  the  breech  of  a  muzzle-loading  gun,  which 
had  been  imiJacted  for  twelve  years  in  the  right  frontal 
sinus  and  upper  part  of  the  nose.  The  following  is  the 
history  of  the  case  : — 

Tlie  man  stated  that  twelve  years  previously  his  gini  burst 
whilst  shooting  wild  fowl,  aud  produced  a  severe  wound  between 
the  e3'es,  and  nianj'  smaller  ones  on  his  face.    lie  was  laid  up  for 
four  months,  during  which  time  both  eyes  became  iuHauied  aud 
the  sight  of  the  left  was  nearly  destroyed. 
Tig.  80.  He  was  attended  through  his  illness  by 

several  medical  men,  but  tlicy  never  found 
nor  did  they  appear  to  suspect  the  presence 
of  a  foreign  bodj'.  He  first  detected  some- 
thing loose  in  the  nostril  about  two  years 
and  a  half  before  he  came  under  my  care. 
When  admitted  into  the  Middlesex  Hospital 
a  deep  scar  was  seen  between  the  frontal 
sinuses,  aud  the  upper  part  of  the  right 
side  of  the  uose  was  swollen.  There  was 
an  offensive  discharge  from  the  right 
nostril,  and  the  right  eye  was  more  prominent  than  the  left.  Ou 
ei^amiuatiou  with  the  linger  iu  the  nostril  a  hard  aud  moveable 
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body  was  felt  to  bo  lodged  bonoath  tbo  scar  and  iu  tbo  upper 
part  of  the  riglit  nasal  cavity,  and  from  the  metallic  touch  it 
gave  to  the  probe  I  concluded  it  to  bo  a  portion  of  tho  guu-barrel 
i  hrst  tried  to  remove  this  hard  mass  with  a  pair  of  strong  forccijs 
introduced  through  the  nostril  ;  but  failing  to  accomplisli  this  I 
laid  ojx-'n   the  right  cavity  of  the  nares  by  an  incision  carried 
through  the  nostril  along  tho  fold  which  fonus  the  line  of  demarca- 
tion between  the  cartilage  of  the  nose  and  face.    Tho  piece  of 
iron  was  then  seized  with  the  forceps,  and,  after  eousiderablo 
traction,  removed ;  it  weighed  an  ounce  and  a  quarter,  and  was 
covered  with  a  thin  layer  of  rust.    The  wound  was  united  with 
two  fmo  sutures.    The  patient  recovered  without  a  bad  Rvmptom 
and  in  a  week  left  the  hospital. 

The  woodcut  (Fig.  8(i)  represents  the  actual  size  and  .shape  of 
tho  screw  breech  of  the  gun. 

Treatment  of  Foreign  Bodies  in  the  Orbit  — 

Whenever  it  can  be  clearly  establi.shed  that  a  foreio-n 
body  IS  imiDacted  in  the  orbit,  the  treatment  is  to 
endeavour  to  remove  it  as  soon  as  possible.    To  this 
role  however,  there  are  exceptions  ;  and  these  arc  when 
the  foreign  body  is  a  small  shot,  or  a  fine  scale  of  metal 
which  may  have  Howu  off  from  a  rivet  and  passed  into 
the  orbit  without  injury  to  the  eye.    The  almost  im- 
possibility of  finding-  a  small  object  in  a  mass  of  cellular 
tissue  forbids  tho  attempt  to  hunt  after  it.    If  it  can  be 
easily  fe  t  with  a  probe  introduced  through  the  wound  it 
should   be   removed,   but    no   lengthened  exploratory 
operation  should  be  attempted  with  the  view  of  seekino- 
tor  It     bach  a  proceeding  would  probably  excite  more 
irritatiou  than  would  arise  from  the  presence  of  a  small 
metallic  body  m  the  orbit.    It  should  also  be  remembered 
that  small  masses  of  metal  may  be  often  embedded  in 
the   cellular  tissue  of  any  part  of  the   body  without 
producing  a  symptom  of  irritation,  and  that  they  may 
remain  there  for  many  years  without  causing  any  dis- 
turbance. "  ^ 

Having  ascertained  by  a  careful  investigation  that  a 
foreign  body  is  in  all  probability  embedded  in  the  orbit 
formed -^""^  operation  for  its  removal  may  be  per- 

The  outer  canthus  should  be  freely  divided,  either  by  a 
pair  of  scissor.s  or  with  a  scalpel,  to  allow  of  the  upper 
Id  being  completely  turned  up,  or  the  lower  one  drVwn 
down,  according  to  the  locality  iu  which  the  foreign  body 
is  lodged. ,  If  It  has  entered  the  orbit  above  the  globe  the 
upper  l.d  IS  o  be  raised,  and  the  reflection  of  coniunctiva 
between  the  lid  and  the  eye  is  to  be  divided  over  the  spot 
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wliere  the  foreign  IdocIj  is  suspected  to  be  lying.  A  probe 
01- the  little  finger  may  then  be  jDassetl  through  the  wound 
into  the  orbit  by  the  side  of  the  eye,  and  having  felt  the 
object  it  may  be  seized  and  drawn  out  with  a  pair  of 
sequestrum  forceps.  When  the  foreign  body  has  entered 
the  orbit  helow  the  globe,  the  lower  lid  must  be  drawn 
down  and  the  lower  oculo-palpebral  fold  of  conjunctiva 
must  be  divided,  but  the  remaining  steps  of  the  operation 
are  the  same  as  those  already  described. 

If  the  foreign  body  has  become  entangled  with  one  of 
the  recti  muscles,  or  from  an}'  other  cause  one  of  thera 
should  interfere  with  its  easy  withdrawal  from  the  orbit, 
it  is  better  at  once  to  divide  the  muscle  with  a  pair  of 
scissors  as  close  as  possible  to  the  globe,  rather  than  use 
any  force  to  overcome  the  resistance  it  may  be  causing. 

PENETBATING  WOUNDS    OF   THE  ORBIT  are 

always  serious.  The  exact  injury  which  has  been  in- 
flicted can  often  be  only  surmised,  and  time  is  required 
for  the  manifestation  of  symptoms  before  either  a  cori-ect 
diagnosis  or  prognosis  of  the  case  can  be  formed.  The 
instrument  which  has  caused  the  accident  should  be 
examined  to  see  if  any  fragment  of  it  has  been  broken  off 
and  left  behind  in  the  orbital  cellular  tissue,  and  the 
direction  in  which  it  penetrated  the  orbit  should  be 
noted.  The  patient  should  be  kept  under  careful  super- 
vision for  some  days,  so  as  to  enable  the  surgeon  to  treat 
from  the  onset  any  unfavourable  symptoms  that  may 
arise.  Even  when  no  injury  has  been  inflicted  to  tbe 
bones  of  the  orbit,  orbital  cellulitis  and  abscess  are  very 
apt  to  ensue. 

PEKI03TITIS  OF  THE  ORBIT  is  usually  chronic, 
but  small  portions  of  the  orbital  periosteum  are 
occasionally  acutely  inflamed.  Acute  (Vjfuse  periostitis 
rarely  if  ever  afiiects  the  orbit. 

Chronic  Periostitis  of  the  Orbit  is  nearly  always 
syphilitic.  It  usually  leads  to  the  formation  of  nodes  or 
tiie  effusion  of  lymph  beneath  the  periosteum.  The  most 
frequent  position  of  the  nodes  for  which  the  ophthalmic 
surgeon  is  consulted  is  on  the  frontal  bone  just  over  the 
brow  ;  but  they  sometimes  occur  within  the  orbit  and  give 
rise  to  grave  symptoms.  The  nodes  of  the  flat  bones 
usually  differ  in  their  progress  from  those  which  are  so 
commonly  seen  on  the  tibia  and  other  long  bones ;  for 
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whereas  m  the  latter  they  frequently  ossify  and  form 
bony  projections,  in  the  former  (the  flat  bones),  and 
especially  in  those  of  the  skull,  the  effused  lymph  often 
softens,  and  pus  is  formed  beneath  the  periosteum,  and  a 
portion  of  the  subjacent  bone  either  exfoHates  or  becomes 
carious. 

Symptoms.— Dull  aching  pain,  which  is  worse  at 
nights,  when  it  is  usually  sufficiently  severe  to  prevent 
sleep ;  swcllmg  of  the  part,  evident  to  the  sight  and  the 
touch  when  it  occurs  over  the  superciliary  ridge;  but 
when  the  periostitis  is  within  the  orbit,  the  swelling  is 
indicated  by  the  impaired  motions  of  the  eyeball,  or  by 
pa,ralysis  of  one  or  more  of  its  muscles,  if  the  node  is  in 
a  locahty  where  the  ocular  nerves  can  be  affected  by  it ; 
and  it  the  swelhng  is  large,  there  is  some  protrusion  or 
displacement  of  the  eye.  If  the  node  within  the  orbit 
should  soften  and  pus  be  formed,  all  the  symptoms  which 
characterise  orbital  abscess  will  gradually  develop  them- 
selves, and  after  the  matter  has  been  evacuated  a  chronic 
discharge  will  probably  continue  until  some  portion  of 
the  orbital  bones  has  exfoliated. 

Treatment.— In  chronic  orbital  periostitis  there  is 
generally  a  past  history  of  syphilis,  possibly  dated  back 
many  years ;  but  when  this  cannot  be  obtained,  the 
surgeon  must  use  his  own  judgment  as  to  the  patient's 
veracity,  and  treat  the  case  accordingly.  The  most  use- 
ful medicine  is  the  iodide  of  potassium,  which  should  be 
given  m  the  first  instance  in  doses  of  from  gr.  3  to  er  5 
three  times  a  day;  but  if  these  fail  to  do  good,  they  may 
be  increased  up  to  gr.  8  or  gr.  10.  To  retieve  pain  and 
lavour  the  absorption  of  the  effused  lymph,  the  unc^uent 
hydrarg.  cum  belladonna  (F.  126)  may  be  rubbed  into  the 
brow,  and  left  on  during  the  day.  When  the  pain  is  very 
severe,  a  subcutaneous  injection  of  sir.  i  to  c^r  -i  nf  +lm 
acetate  of  morphia  (F.  30),  or  gr.  5  of  the  ^  1.  %aponis 
cum  opio,  may  be  given  at  night.  If  these  remedies  fad! 
a  mi.xture  with  iodide  of  potassium  and  perchloride  of 

ZTZl  ■  \'  'f''''^-    If  '^"^  ^°de  within  the 

oibit  soften,  and  pus  be  formed,  an  opening  should  be 
made  to  give  vent  to  it;  and  if  a  chronic  discharge  con! 
tmue,  and  this  be  found  dependent  on  a  portion  of  dead 
bone  not  yet  exfoliated,  the  sinus  should  ^sy  Wed  out 
twice  a  day  with  a  little  tepid  water,  or  with  a  veiy  weak 
solution  of  carbohc  acid,  about  1,^3  ad  aquce  B  l  As 
soon  as  the  probe  detects  that  the  bone  is  oosened  the 
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sinus  sliould  be  enlarged  and  the  exfoliated  piece  bo 
removed  with  a  pair  of  forceps. 

ACUTE  PERIOSTITIS  OF  THE  OKBIT  is  an  acute 
inflammation  of  a  portion  of  the  orbital  periosteum  which, 
may  have  been  detached  from  the  bone  or  otherwise  in- 
jured by  some  penetrating  wound  of  the  orbit,  or  may 
have  become  secondarily  affected  during  an  attack  of 
orbital  cellulitis.  It  is  accompanied  by  severe  pain  and 
by  the  formation  of  pus,  which  will  give  rise  to  all  the 
symptoms  described  in  the  Section  Abscess  of  the  Ojibit. 
The  piece  of  bone  which  is  subjacent  to  the  inflamed 
periosteum  usually  perishes,  and  a  discharge  of  fetid  pus 
continues  to  drain  through  the  external  wound  by  which 
the  matter  was  first  evacuated,  until  the  dead  bone  is 
detached  from  the  living  and  removed  from  the  orbit. 

Treatment  of  Acute  Periostitis  of  the  Orbit. — 
When  it  is  traumatic,  or  is  due  to  orbital  cellulitis,  the  ap- 
plication of  linseed-meal  poultices  and  warm  fomentations 
give  the  most  relief  during  the  acute  suppurative  period. 
As  soon  as  there  is  reasonable  evidence  that  pus  has 
formed,  an  incision  should  be  made  into  the  orbit  to  give 
exit  to  it.  For  the  chronic  discharge  kept  up  by  the  pre- 
sence of  diseased  bone,  see  Tiieatment  of  Chkonic  Perio- 
stitis OF  OiiBiT,  page  381.  The  patient  should  be  ordered 
tonics,  stimulants,  and  a  liberal  diet.  The  disease  is  very 
depressing,  and  it  is  not  specific  ;  iodide  of  potassium  and 
mercurials  are  therefore  contra-indicated. 

NECROSIS  AND  CARIES  OF  THE  ORBIT.— IS^e- 

crosis  of  a  portion  of  one  or  more  of  the  orbital  bones  gene- 
rally arises  from  periostitis  induced  by  an  injury,  or  by  an 
acute  orbital  abscess  ;  whereas  caries  is  usually  produced 
by  some  constitutional  taint,  such  as  syphiUs  or  struma. 
In  the  two  preceding  sections  it  is  shown  that  both  caries 
and  necrosis  may  follow  inflammation  of  the  periosteum 
of  the  orbit.  Caries  of  the  malar  bone  is,  however,  more 
frequent  than  caries  of  the  orbit,  and  it  is  a  form  of  the 
disease  which  tlie  ophthalmic  surgeon  is  frequently  called 
upon  to  treat,  as  it  is  the  cause  of  a  very  troublesome 
ectropion. 

Treatment. — For  necrosis  no  permanent  cure  can  be 
effected  until  the  piece  of  dead  bone  has  been  removed. 
Time  should  be  given  to  allow  of  its  being  loosened  from 
the  Uving  structures,  and  then  guided  by  a  probe  passed 
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tlirougli  tLe  siuus  by  which  the  discharge  escapes,  an 
incision  should  be  made  down  to  the  necrosed  bone,  which 
should  be  removed  with  a  pair  of  fine  bone  forceps.  For 
canes  the  treatment  is  difierent.  True  caries  is  strictly 
ulceration  of  bone,  or,  in  other  words,  a  degeneration  of 
the  bone  particles,  which  are  thrown  oif,  and  may  often 
be  detected  in  the  discharge.  As  in  ulcers  of  the  skin, 
the  object  of  the  treatment  is  to  restore  healthy  action, 
and  thus  produce  cicatrization.  This  may  be  aimed  at  by 
constitutional  and  local  treatment.  Where  there  is  a 
syphihtic  taint  the  iodide  of  potassium  with  iron  (F  9-:') 
or  the  iodide  and  bromide  of  potassium  combined  (F.  97)' 
or  other  anti-syphilitic  remedies  may  be  given  :  but  when 
the  disease  may  be  attributed  to  a  strumous  diathesis, 
cod-hver  ml,  the  syrup  of  the  iodide  or  hypophosphite 
ot  iron  wdl  generally  do  good,  and  especially  if  at  the 
same  time  the  patient  can  obtam  sea-air  and  a  nutritious 
aiet,  ot  which  milk  and  eggs  form  a  part. 

The  best  local  applications  are  the  lotio  rubra  (F  64)  ■ 
a  lotion  of  carbolic  acid  (F.  56) ;  or  of  chloride  of  zinc 
gr  1  ad  aqu£E  5  1.  They  should  be  injected  up  the  sinus 
with  a  glass  synuge  twice  a  day ;  and  if  one  lotion  causes 
too  much  irritation,  another  should  be  substituted.  If 
however,  all  these  remedies  fail,  a  cure  may  be  often 
accomplished  by  making  an  incision  down  to  the  carious 
bone,  and  gouging  away  the  soft  and  diseased  structure. 

ANEUEISMS  OF  THE  OEBIT. 

The  a,neurismg  which  are  met  with  in  conuection  with 
the  oi-bit,  and  which  are  commonly  described  as  intra- 
01  bital,  are  of  three  kmds — 

1.  The  spontaneous  or  idiopathic  aneurism. 

2.  ihe  traumatic  aneurism. 

3.  Aneurism  by  anastomosis,  and  naavoid  growths. 
The  majority  of  the  supposed  aneurisms  which  have 

been  diagnosed  as  mtra-orbital  have  really  been  intra- 
cranial, the  producing  cause  of  the  thre^e  promi^ient 
symptoms,  proptosis,  pulsation  and  bruit  having  been 
either  some  lesion  of  the  carotid  artery  in  or  adjoiS 
the  cavernous  sinus,  or  some  obstruction  in  the  ophthaf. 
™ic  vein,  or  in  the  cavernous  sinus.  ^ 
The  two  following  are  illustrative  cases  — 
Mr.  Nunneley  has  reported  the  post-mortem  examina- 
tion  of  a  patient  whose  right  common  carotid  he  tSor 
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tlie  relief  of  a  supposed  oi'bital  aneui-Lsm.  The  operation 
was  performed  in  August,  1859,  and  the  woman  died  of 
serous  apoplexy  on  February  27,  ISGk  "On  the  right 
side  of  the  sella  turcica  was  found  a  circumscribed  aneu- 
rism of  the  ophthalmic  artery,  just  at  its  origin,  as  large 
as  a  hazel-mit,  which  was  filled  with  a  dense  solid  red 
clot."-_ 

In  this  case  the  aneurism  was  intra-cranial. 

In  a  case  in  which  Sir  W.  Bowman  tied  the  carotid 
artery  of  a  woman,  zat.  forty,  in  King's  College  Hospital, 
on  February  27;  18  j8,  all  the  symptoms  plainly  pointed 
to  iutra-orbital  aneurism. 

The  following  abstract  is  taken  horn  the  report  of  the 
case  and  the  post-mortem  examination  made  by  IMr. 
Hulke.t  "  The  operation  was  accomplished  without  diffi- 
culty and  with  the  least  possible  interference  with  the  ad- 
jacent structures  The  pulsation  and  bruit  hitherto 

felt  and  heard  over  the  front  of  the  eye  at  once  ceased. 
On  the  morning  of  the  10th  there  was  a  slight  oozing 
of  blood  from  the  wound.  On  the  11th,  thirteen  days 
after  the  vessel  was  tied,  the  ligature  came  away.  On 
the  following  morning  there  was  free  hasmorrhage,  and, 
after  repeated  recurrences  of  the  bleeding,  she  died  on 
the  17th." 

At  the  post-mortem  examination  by  Mr.  Hulke,  "the 
double  bend  of  the  internal  carotid  artery  resting  against 
the  side  of  the  body  of  the  sphenoid  bone,  together  with 
the  carotid  and  cavernous  plexuses  of  the  sympathetic 
nerve,  were  bathed  in  ichorous  serum ;  but  the  artery 
itself  was  not  dilated,  audits  inner  surface  had  a  perfectly 
healthy  appearance.  The  ophthalmic  artery  and  its 
branches  were  traced  with  great  care  ;  they  were  not  at 

all  dilated,  nor  more  numerous  thau  usual  The 

ophthalmic  vein  seemed  much  enlarged,  and  had  the  ap- 
pearance of  a  varix.  By  compariug  it  with  the  vein  of 
the  other  orbit,  the  enlargement  was  seen  to  be  due  to 
thickening  of  its  coats,  and  not  to  any  dilatation  of  its 
calibre.  Where  the  vein  opened  into  the  cavernous  sinus 
it  was  obstructed  by  a  softened,  degenerated  clot,  similar 
to  that  in  the  sinus  ;  this  clot  stretched  along  the  trunk 
of  the  vein  into  the  orbit,  but  here,  and  in  the  tributary 
branches  of  the  vein,  it  was  evidently  of  more  recent 


*  Medico-Cbirurgical  Transactions,  vol.  xlviii.  186.5. 
t  Eoyal  Loudou  Ophthalmic  Hospital  Eoports,  vol.  ii.  p.  6. 
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date  than  that  which  blocked  the  mouth  of  the  vein  at 
the  cavernous  siuus. 

_  In  some  after-remarks,  Mr.  Hulke  says :— "  The  plug- 
ging of  the  trunk  of  the  ophthalmic  vein,  Avhere  it 
joins  the  cavernous  sinus,  by  obstructing  the  return  of 
blood  from  the  orbit,  accounts  for  the  protrusion  of  the 
eyeball,  and  perhaps  also  for  the  pulsation  which  was  felt 
when  the  fingers  were  laid  on  it ;  because  each  diastole 
of  the  ophthalmic  artery  must  have  been  attended  by  a 
general  momentary  increase  of  the  whole  quantity  of 
blood  in  the  orbit ;  because  its  exit  through  the  ophthalmic 
vein  was  cut  off,  and  the  resisting  bony  walls  of  the  orbit 
could  permit  a  distension  in  front  only." 
_  One  case  of  aneurism  of  the  ophthalmic  artery  of  both 
sides  has  been  recorded  by  the  late  Mr.  Guthrie.  The 
disease  was  diagnosed  during  life  and  verified  after  death, 
when  "  an  aneurism  of  the  ophthalmic  artery  was  dis- 
covered ou  each  side,  of  about  the  size  of  a  large  nut." 

The  disease  existing  on  both  sides,  prevented  an 
operation  on  the  carotid  being  attempted,  to  which  indeed 
the  patient  would  not  have  submitted."* 

Cases  have  been  recorded  of  aneurism  of  the  central 
artery  of  the  retina.  In  a  patient  under  Dr.  G.  Sous,  of 
Bordeaux,  the  disease  was  diagnosed  during  life  by  the 
ophthalmoscope,  the  distended  vessel  appearing  as  an 
ovoid  tumour  on  the  left  optic  disc.f 

Mr.  Rivington,  in  his  valuable  paper  in  the  "  Medico- 
Chirurgical  Transactions,"  vol.  Iviii.  p.  213,  gives  a 
resume  of  the  recorded  post-mortem  examinations  of 
cases  of  intra-orbital  aneurism,  of  which  the  following  is 
an  abstract.  He  says,  "  The  only  true  basis  for  the  patho- 
logy of  intra-orbital  aueurism  is  the  result  of  post- 
mortem examinations.  Out  of  the  73  cases  adduced  in 
this  paper,  opportunities  for  examination  of  the  parts 
after  death  have  been  presented  in  12  with  the  followino- 
results  : —  ^ 

1.  '' In  one  case  only— the  case  of  Guthrie— has  there 
been  found  any  aneurismal  affection  within  the  orbit,  and 
in  this  case  an  ordinary  circumscribed  aneurism  existed  on 
each  ophthalmic  artery." 

2.  "  In  one  case— the  case  of  Dr.  CEttingen,  of  Dorpat— 


Lectures  ou  the  Operative  Surgery  of  tha  Eye,  p.  15? 
t  Annales  d'Oculistique,  1866. 
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inflammatory  miscliief  within  the  orhit  leading  to  plug- 
ging of  the  orbital  veins  was  diagnosed.  At  the  post- 
mortem, two  years  later,  Dr.  CEttingeu  found  no  changes 
in  the  arteries,  but  evidences  of  past  inflammation  of  the 
orbital  tissues  and  particd  ohliteration  of  tha  orhiial  veins." 

3.  "  In  the  remaining  ten  cases  the  affection  was  caused 
by  some  disease  of  the  blood-vessels  immediately  behind 
the  orbit. 

4.  "  In  two  of  these  ten  cases  no  arterial  lesion  whatever 

was  discovcrahle  In  both,  olsiruction  to  the  passage 

of  blood  from  tlie  orbit  through  th,e  intra-cranial  sinuses 
appeared  to  be  the  cause  of  the  afrection." 

5.  "  In  one  idiopathic  case  which  Mr.  Nunneley  had 
cured  by  ligature,  post-mortem  examination  five  years 
afterwards  showed  a  circumscribed  aneurism  of  the 
ophthalmic  artery  at  its  origin  from  the  internal  carotid. 

6.  "  In  three  idiopathic  cases,  riqoture  of  an  aneuris- 
mal  internal  carotid  in  the  cavernous  sinus  was  dis- 
covered." 

7.  "  In  one  case,  the  affection  appears  to  have  resulted 
from  simple  dilatation  and  atheromatous  degeneration  of 
the  internal  carotid  artery  in  the  cavernous  sinus." 

8.  "  In  three  traumatic  cases  a,  direct  communication 
between  the  carotid  artery  and  the  cavernous  sinus  was 
found.  In  one  case,  the  carotid  artei-y  was  nearly  torn 
across,  in  the  two  others  there  was  a  small  hole  in  the 
artery." 

1.  The  spontaneous  or  idiopathic  aneurism  is 

generally  due  to  disease  of  the  arteries,  through  which 
their  coats  either  yield,  or  one  or  more  of  them  give  way 
before  the  joressure  of  the  blood.  The  spontaneous 
aneurism  may  be  either  true  or  false.  By  the  term  true 
is  understood  a  simple  circumscribed  dilatation  of  the 
three  coats  of  the  artery;  whilst  the  title  false  is  im- 
properly applied  to  the  most  usual  form  of  aneurism,  in 
which  the  middle  and  internal  coats  have  given  way,  and 
the  sac  is  composed  of  the  external  or  cellular  coat.  The 
true  or  false  aneurism  may  become  a  diffuse  aneurism 
by  a  rupture  of  its  coats  and  an  extravasation  of  blood 
into  the  surrounding  tissues. 

2.  The  traumatic  aneurism  is  the  result  of  an  injury, 
and  is  a  "  difi"use  aneurism."  From  a  wound  in  the 
artery  the  blood  is  extravasated,  and  a  sac  is  formed 
by  a  condensation  of  the  surrounding  tissues,  with  which 
sac  the  artery  communicates. 
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Traumatic  aneurisms  in  the  orbit,  or  in  its  close 
proximity,  are  usually  iDroduced  by  blows  ou  the  orbit,  by 
tails  froru  a  height,  by  jDunctured  wounds  of  the  orbit 
with  a  stick,  the  end  of  an  umbrella,  or  a  foil,  or  some 
other  form  of  injury. 

early  symptoms  of  traumatic  aneurism  in  or  near 
the  orbit  are  often  masked  by  the  head  symptoms,  which 
have  immediately  followed  the  injury. 

In  some  of  the  cases  of  pulsating  exophthalmos  which 
have  been  supposed  to  have  been  intra-orbital  aneurisms, 
the  post-mortem  examinations  have  shown  that  the 
symptoms  were  caused  by  the  rupture  of  an  aneurism  of 
the  carotid  artery  into  the  cavernous  sinus. 

The  symptoms  of  pulsating  exophthalmos  or 
so-called  intra-orbital  aneiirism  when  well  marked 
are  proptosis  or  protrusion  of  the  eye  ;  pulsations,  to  be 
telt  with  a  slight  pressure  of  the  fingers  on  the  eye,  and 
which  are  synchronous  with  the  pulsations  at  the  wrist ;  a 
bruit  to  be  heard  by  placing  the  stethoscope  either  over 
the  eye,  with  the  lids  closed,  or  on  the  side  of  the  temple ; 
pressure  on  the  common  carotid  at  once  arrests  the  pulsa- 
tions and  bruit,  and  causes  a  diminution  of  the  proptosis ; 
swelling  of  the  lids,  and  redness  and  oedema  of  the  con- 
junctiva.   There  is  frequently  a  Hmitation  of  the  move- 
ments of  the  globe,  and  in  some  cases  paralysis  of  one  or 
more  of  the  ocular  muscles.    There  is  usually  pain,  and 
in  addition,  noise  in  the  head,  compared  by  one  patient 
to  the  whirring  sound  of  a  steam-engine  or  thrashing 
machine,  and  by  another  to  the  blowing  of  a  pair  of 
bellows._   In  some  cases  a  distinct  pulsating  tumour  may 
be  felt  in  the  upper  region  of  the  orbit ;  but  in  others 
there  is  a  marked  absence  of  anything  like  a  circum- 
scribed swelHng. 

The  first  symi)toms  in  the  majority  of  the  cases  are 
very  sud.ien  ;  but  in  a  few  recorded  cases  they  have  come 
on  gradually. 

_  The  suddenness  of  the  fir.st  symptoms  is  well  illustrated 
in  the  following  extracts  from  four  of  the  reported  cases  :— 
Mr.  Travers,*  in  the  account  of  the  patient  whose  carotid 
he  tied  successfully,  says,  "  she  felt  a  sudden  snap  on 
the  left  side  of  her  forehead,  which  was  attended  with 
pain. 

Mr.  Dalrymple,  in  citing  the  history  of  the  case  m 


*  Medico-Chirurgical  Transactions,  vol.  ii.  1811. 

C  c  2 


388 


DISEASES  OF  THE  OEBIT, 


wliicli  he  ligatured  the  carotid  for  aneurism  of  the  orbit, 
uses  the  patient's  own  words  :  "  The  attack  was  sudden — 
instautaucoua  ■■'  ....  "  hearing  a  noise  as  of  the  cracking 
of  a  whip,  and  feeling  at  the  same  moment  an  extra- 
ordinary kind  of  pain  in  the  globe  of  the  left  eye,  she 
awoke  in  great  alarm  and  leapt  out  of  bed."* 

In  the  repoi-t  of  another  of  Mr.  Nunneley's  cases,  in 
which  he  tied  the  carotid,  it  is  stated  that  "  as  she  stooped 
down  to  take  off  her  shoes,  she  suddenly  felt  something 
give  way  in  the  left  eye,  as  the  crack  of  a  gun."f  The 
poor  woman  died  on  the  sixteenth  day  after  the  operation. 
On  a  post-mortem  examination  "  the  left  carotid  on 
emerging  from  the  bony  canal  at  the  origin  of  the  oph- 
thalmic artery,  was  decidedly  enlarged,  and  filled  with, 
and  surrounded  by,  a  nodule  of  coagulum  of  the  size  of  a 

large  horse-bean.    The  right  carotid  was  noi'mal  

The  ophthalmic  artery  was  considerably  dilated,  its  coats 
thickened  with  atheromatous  patches  ;  two  of  its  branches, 
particularly  the  inner,  were  distended  and  filled  with 
coagulum." 

Lastly,  in  the  report  of  "  a  case  of  pulsating  tumour," 
in  which  Sir  W.  Bowman  successfully  tied  the  common 
carotid  ai'tery  in  a  woman  sdt.  forty-one,  the  patient  states 
"  that  she  had  always  enjoyed  good  health  until  two  days 
after  Christmas,  1859,  when,  as  she  was  in  the  act  of 
washing  some  linen,  she  felt  a  sudden  acute  pain  on  the 
right  side  of  her  head,  and  from  that  time  she  has  had 
an  unremitting  '  noise  in  the  head,  which  she  says  sounds 
like  the  puffing  of  a  steam-engine  when  at  work.'  "X 

In  each  of  these  four  cases  a  series  of  distressiug 
symptoms  followed  immediately  on  the  first  indication 
that  some  vessel  had  been  ruptured. 

Treatment  of  so-called  Intra- orbital  AneiU'ism 
or  Pulsating  Exophthalmos. — There  are  only  two 
methods  of  dealing  with  such  cases — 

(1.)  By  digital  compression  of  the  carotid  artery, 

(2).  By  ligature  of  the  vessel. 

In  all  cases  where  it  is  practicable  digital  compression 
should  be  first  tried. 

In  July,  1856,  a  female  patient  with  aneurism  of  the 
ophthalmic  artery,  under  Professor  Gioppi,  of  Padua,  was 
successfully  treated  in  this  manner.    "  A  second  case,  in 

*  MGdico-Chirurgical  Transactions,  vol.  vi.  1815. 
t  Ibid.,  vol.  xJii.  1859,  pp.  176  and  180. 
J  Eoyal  London  Ophthalmic  Hospital  Keports,  vol.  iii.  p.  32-1. 
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which  a  formidable  aneurism  of  the  ophthalmic  artery,  iii 
a  patient  the  subject  of  aortic  and  cardiac  disease,  was 
cared  by  digital  compression,  was  published  in  1858  by 
Drs.  Vauzetti  and  Scaramuzza."*  It  is  not  necessary  that 
the  compression  should  be  continuous — it  may  be  inter- 
mittent, being  applied  only  five  or  ten  minutes  at  a  time, 
according  as  the  patient  can  bear  it.  If  this  treatment 
fails  to  effect  a  cure,  the  carotid  should  be  tied.  It  is  an 
operation  which  has  been  frequently  performed,  and  with 
good  success. 

3.  Aneurism  by  Anastomosis  is  usually  con- 
genital, although  it  may  not  be  detected  until  by  its 
increased  growth  it  has  made  itself  manifest  by  extending 
beyond  the  orbit.  It  consists  of  a  morbidly  developed 
network  of  capillaries  in  the  subcutaneous  cellular  tissue, 
forramg  a  prominence  beneath  the  skin,  which  increases 
in  size,  and  is  rendered  turgid  by  laughing  or  crying. 
To  the  touch  it  has  a  tough,  doughy  feeling,  quite  dis- 
tinct from  fluctuation. 

Treatment.— When  the  vascular  growth  is  of  limited 
extent,  and  is  only  a  short  distance  within  the  orbit,  it 
may  be  surrounded  subcutaneously  with  a  hgature  and 
tied.  The  same  proceeding  may  be  adopted  to  a  portion 
of  a  growth  of  a  larger  size  which  extends  beyond  the 
orbit.  There  are,  however,  cases  to  which  this  plan  of 
treatment  is  inappHcable,  as  when  the  growth  pulsates,  is 
of  great  dimensions,  bulges  the  eye,  and  is  rapidly  in- 
creasing. For  such  tumours  the  effect  of  temporary 
pressure  with  the  finger  on  the  carotid  should  be  tried, 
and  if  this  fails  in  arresting  the  pulsations  and  in  re- 
ducing the  fulness  of  the  growth,  the  carotid  artery 
should  be  Hgatured.  Mr.  Haynes  Walton  succeeded  in 
curing  a  large  aneurism  by  anastomosis  of  the  orbit  in  a 
child  four  mouths  and  three  weeks  old,  by  tying  the 
carotid  artery.  After  the  operation,  the  protrusion  of 
the  eyeball  was  sensibly  diminished,  and  the  child  re- 
covered without  a  bad  symptom.f 

Dr.  Althaus  speaks  highly  of  the  success  he  has 
obtained  from  the  electrolytic  treatment  of  vascular 
growths.^    Although  m  his  book  on  this  subject  he  has 


*  Holmes's  System  of  Surgery,  vol.  iii.  pp.  423,  424. 
t  Haynes  Walton,  On  the  Surgical  Diseases  of  t'ho  Eve  ''ud 
edition,  p.  230.  ^  ' 
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not  related  any  cases  of  large  aneurism  hj  anastomosis 
in  which  he  has  used  electrolysis,  yet  it  is  a  remedy  which 
faii'ly  commends  itself  for  trial  before  resorting  to  liga- 
ture of  the  carotid. 

The  plan  of  injecting  vascular  tumours  of  the  orbit 
with  coagulating  fluids,  such  as  a  solution  of  tannin  or 
of  perchloride  or  persulphate  of  iron,  is  frai;ght  with 
danger,  and  has  terminated  fatally  in  several  cases. 

Venous  Wsevus  of  the  Orbit  is  a  congenital  affec- 
tion. It  may  not  become  manifest  until  many  months 
after  birth,  when  by  its  increase  of  size  it  causes  a 
bulging  forwards  of  the  eye.  The  diagnosis  of  this  rare 
affection  is  obscure  and  difScult.  There  is  protrusion  of 
the  eye,  which  varies  in  degree,  being  greater  at  one  time 
than  another,  and  increased  by  any  strong  emotion,  such 
as  crying  or  laughing.  An  examination  with  the  finger 
round  the  orbit  may  fail  to  detect  any  tumour  imme- 
diately within  the  orbital  edge,  the  vascular  growth  being 
-placed  directly  behind  the  eye  and  at  the  bottom  of  the 
orbit.  If,  howevei-,  the  nasvoid  tumour  has  advanced 
sufficiently  forward  to  be  detected  by  the  finger,  it  will  be 
felt  as  a  soft,  cushiony,  elastic  mass,  and  will  yield  no 
pulsations. 

In  some  cases  the  nasvus  of  the  orbit  extends  into  the 
cellular  tissue  of  one  or  both  eyelids,  producing  a  soft, 
doughy  swelling  which  causes  a  partial  closure  of  the  lids 
over  the  eye. 

Prognosis. — 1.  A  venous  na3vus  of  the  orbit  may 
gradually  diminish  in  size  as  the  child  advances  in  years. 
2.  It  may  remain  stationary,  or  its  increase  may  be  so 
slow  as  to  occasion  no  serious  incouvenience.  3.  It  may 
steadily  or  rapidly  increase  in  size,  so  as  to  cause  a  pro- 
trusion of  the  globe,  and  to  such  a  degree  as  to  induce 
suppuration  of  the  cornea,  from  the  front  of  the  eye  being 
forced  beyond  the  protection  of  the  eyelids. 

Treatment. — There  are  two  methods  of  dealing  with 
a  venous  nasvus  of  the  orbit,  when,  either  from  its  size  or 
rapid  increase,  active  treatment  is  rendered  necessary  : — 

1.  The  superficial  portion  of  the  growth  which  affects 
the  lids  may,  when  practicable,  be  ligatured  subcuta- 
neously;  or  inflammatory  action  sufficient  to  induce 
coagulation  of  the  blood  within  the  vessels  may  be  excited 
by  pricking  the  tumour  at  many  points  with  a  needle- 
pointed  cautery,  made  hot  as  often  as  may  be  required  in 
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the  flame  of  a  spirit-lamp.  The  deeper  part  of  the  vas- 
cular growth  withiu  the  orbit  may  be  treated  by  the 
actual  or  galvanic  cautery  applied  at  two  or  three  points 
through  the  iutegumeut  close  to  the  margin  of  the  orbit. 
Mr.  Spencer  Watson  has  related  in  tbe  6th  vol.  of  the 
"  Transactions  of  the  Clinical  Society,"  a  case  of  exten- 
sive venous  nasvas  of  the  orbit,  which  he  obliterated 
partly  by  ligature,  and  partly  by  the  use  of  the  actual 
cautery  to  the  tumour  within  the  orbit. 

2.  The  naavoid  tumour  within  the  orbit  may  be  excised. 
This  operation,  however,  should  not  be  attempted  i^nless 
the  growth  is  producing  great  proptosis  of  the  globe, 
sufficient  to  render  active  interference  absolutely  neces- 
sary, and  to  justify  the  sacrifice  of  the  eye,  as  before 
the  venous  tumour  can  be  reached,  the  globe  must  be 
enucleated.  After  the  removal  of  the  eye  the  ntevoid 
tissue  should  be '  drawn  forwards  with  a  pair  of  toothed 
forceps,  and  then  rapidly  cut  away  with  a  pair  of  blunt- 
pointed  scissors  curved  on  the  flat.  When  the  greater 
part  of  the  vascular  tissue  has  been  excised,  the  bleeding 
will  have  probably  diminished,  and  all  further  hasmor- 
rhage  may  be  arrested  by  jDlugging  the  orbit  with  small 
pieces  of  sponge  soahed  in  the  liquor  fen-i  persulphatis, 
and  afterwai-ds  applying  a  firm  pad  of  lint  with  a 
bandage  over  the  closed  lids. 

The  injecting  the  vascular  growth  with  astringent 
solutions  is  accompanied  with  great  danger  to  life,  as 
already  stated  in  the  preceding  section,  and  should  not 
be  attempted. 

The  following  case  of  venous  nasvus  of  the  orbit  came 
under  my  care  at  the  Koyal  London  Ophthalmic  Hospital, 
and  was  treated  by  excising  the  uasvoid  growth  : — 

Ou  November  8,  1870,  a  little  cLild,  aged  three  years  and  two 
months,  was  brought  to  the  hospital  with  a  groat  protrusion  of  tho 
loft  eye,  and  evidently  suffering  considerable  pain.  The  eye  was 
bulged  fully  half  an  inch  beyond  the  boundary  of  the  orbit,  but 
the  child  was  still  able  to  close  the  lids  over  it.  The  globe  wag 
projected  directly  forwards,  and  no  tumour  could  be  felt  with  tho 
linger  around  any  portion  of  the  circumference  of  the  orbit.  Tho 
cornea  was  perfectly  clear,  and  the  eye  otherwise  healthy.  Tho 
mother  stated  that  the  eye  had  begun  to  protrude  about  six 
months  previously,  but  that  the  bulging  had  remained  almost 
statiouarj' until  ten  or  twelve  days  before  her  application  to  the 
liospital,  when,  without  any  apparent  cause,  the  protrusion  of  tho 
eye  became  rapidly  greater,  and  had  since  increased  daily. 

As  it  was  difficult  to  decide  on  the  nature  of  the  tumour,  the 


392 


DISEASES  OF  THE  ORBIT. 


cliild  was  kept  under  obeorvatioii,  and  ordured  to  attend  regularlv 
as  an  out-pationt. 

On  November  18,  the  cLild  was  admiUcd  with  the  mother  into 
the  hospital,  as  the  severity  of  the  symptoms  had  greatly  increased. 
The  eye  was  much  more  bulged  from  the  orbit;  it  had  lost  tbo 
protection  of  the  lids,  which  could  no  longer  be  closed  over  it, 
and  from  the  consequent  exposure,  the  cornea  m'us  beginning  to 
suppurate  ;  the  lower  half  of  it  was  semi-opaque,  and  the  con- 
junctiva of  tho  globe  was  chomosed.  The  child  was  evidently  in 
great  pain,  constantly  moaning,  and  unable  to  sleep  except  in 
short  snatches.  To  relieve  the  sufferings  of  the  child,  and  also  to 
obtain  a  correct  knowledge  of  tho  growth  behind  the  globe,  I 
decided  to  remove  tlie  eye.  On  dividing  the  optic  nerve  with 
the  scissors,  a  copious  stream  of  blood  followed,  and  the  tumour 
witliiu  the  orbit  at  ouco  collapsed  to  nearly  one-half  its  former 
size. 

On  examination,  a  vascular  growth,  composed  of  large  veins, 
with  a  cellular  matrix,  M'as  found  to  occupy  the  orbit.  Drawing 
tho  uiDVoid  tissue  out  of  the  orbit  with  a  pair  of  forceps,  so  as  to 
keep  it  on  the  stretch,  I  excised  the  greater  portion  of  it,  leaving 
only  a  small  part  of  the  tumour  at  the  apex  of  the  orbit.  Tho 
cavity  was  then  plugged  with  a  small  piece  of  sponge  soaked  in 
the  liquor  ferri  perchloridi,  and  a  compress  to  arrest  further 
hKmorrhago  was  applied  over  tho  closed  lids  with  a  flannel 
bandage. 

Tho  child  recovered  without  a  bad  sj'mptom,  and  has  since  con- 
tinued well. 

EXOPTHTHALMIG  GOITKE. — GEAVES's  DISEASE. 

The  three  symptoms  which  characterise  this  extraordi- 
nary affection  are ;  exophthalmos  of  both  eyes,  enlarge- 
ment of  the  thyroid  gland,  and  palpitation  of  the  heart. 
To  these  may  be  added  ansemia,  derangement  of  the  func- 
tions of  one  or  more  of  the  visceral  organs,  and  a  peculiar 
capriciousness  of  temper ;  but  these  signs  are  not  diag- 
nostic, as  they  are  common  to  other  diseases.  Exoph- 
thalmic goitre  is  more  frequent  among  women :  thus, 
"  of  fifty  cases  of  this  complaint  collected  by  Withuisen, 
only  eight  occurred  in  males."*  I  shall  first  briefly  de- 
scribe the  group  of  symptoms  which  mark  the  disease, 
and  then  refer  to  each  in  detail. 

Symptoms. — The  first  symptom  is  usually  palpitation 
of  the  heart,  which  steadily  increases,  and  is  aggravated  by 
mental  emotion  or  exercise.  The  eyes  seem  to  grow  large, 
and  the  friends  notice  that  they  begin  to  protrude,  and 
the  thyroid  gland  expands.    The  patient  suffers  from 


*  Trousseati's  Clinical  Medicine,  Syd.  Soc.  ed.,  vol.  i.  p.  553. 
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paroxysms  of  dyspnoea,  witli  violent  palpitations,  and  a 
sense  of  fulness  of  the  eyes  and  throbbing  of  the  carotids. 
Associated  with  these  symptoms  there  is  nsually  anosmia, 
irregular  action  of  the  bowels,  an  uncertain  appetite,  and 
if  the  patient  be  a  female,  amenorrhoea.  Trousseau 
lays  emphasis  on  the  change  of  temper,  which  from 
bemg^  even  becomes  capricious  and  irritable,  and  is  often 
the  first  indication  of  there  being  some  constitutional 
malady. 

The  Exophthalmos,  or  protrusion  of  the  eyes,  is  the 
symptom  for  which  the  ophthalmic  surgeon  is  most  fre- 
quently consulted,  and  it  is  the  one  which  often  causes 
the  greatest  amount  of  anxiety  to  the  patient.  As  the 
disease  advances  the  bulging  increases,  sometimes  to  such 
an  extent  as  to  prevent  the  lids  from  closing  over  the 
globes.  When  this  happens,  the  eyes  suffer  from  expo- 
sure and  become  liable  to  frequent  attacks  of  inflammation. 
In  a  poor  girl,  ost.  eighteen,  who  was  under  my  care  at  the 
hospital,  the  eyes  continued  to  protrude  more  and  more, 
until  at  last,  having  lost  much  of  the  protection  of  the  lids, 
both  eyes  became  acutely  inflamed,  and  both  corneas  sup- 
purated. I  frequently  see  this  patient,  and  so  prominent 
are  the  shrunken  globes,  that  although  both  are  contracted 
to  at  least  one-third  of  their  original  size,  the  lids  when 
shut  cannot  cover  them.  Notwithstanding  the  prominence 
of  the  eyes,  the  sight  is  generally  but  little  affected. 
In  the  case  to  which  I  have  just  referred,  the  girl 
pould  see  to  read  and  write  well  before  her  eyes  became 
inflamed. 

Hypertrophy  of  the  Thyroid.— The  whole  gland  is 
usually  enlarged,  but,  according  to  Graves,  Stokes,  and 
Trousseau,  the  right  lobe  is  the  more  aflected  of  the  two. 
In  three  out  of  the  four  cases  of  exophthalmic  goitre  re- 
lated by  Morell  Mackenzie,*  the  right  lobe  was  the  laro'er, 
and  in  the  fourth  both  lobes  were  equal.  The  increase 
in  the  size  of  the  thyroid  is  at  first  almost  imperceptible, 
but  after  it  has  attained  certain  dimensions  it  is  produc- 
tive of  distressing  symptoms  from  interfering  -(rith  respira- 
tion when  the  patient  is  in  the  recumbent  position.  With 
the  hypertrophy  of  the  gland  tissue  there  is  dilatation  of 
the  vessels  of  the  gland,  and  this  can  be  easily  recognized 
in  severe  cases  by  placing  the  hand  over  the  thyroid  when 


*  Transactions  of  the  Cliriical  Society,  vol.  i.  p.  9. 
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it  will  be  felt  to  expand  synchronously  witli  the  pulsations 
of  the  carotids. 

Palpitation  of  the  Heart. — This  is  a  very  constant 
symptom,  and  usually  the  one  which  fir.st  attracts  the 
patient's  attention.  Trousseau  says :  "  The  valvular 
sounds  are  exaggerated,  and  are  generally  accompanied 
by  a  soft  systolic  bellows-murnrur,  audible  in  the  large 
arteries  also.  The  carotids  pulsate  more  forcibly  than 
natural,  and  they  as  well  as  the  jugular  veins  have  a 
share  in  the  production  of  the  sounds  heard  over  the  en- 
lai'ged  thyroid."  *  The  palpitations  appear  in  the  early 
stages  of  the  diseaise  to  be  due  to  functional  derangement, 
but  in  the  later  there  is  freq^uently  dilatation  of  the 
cavities  of  the  heart. 

Derangement  of  the  "Visceral  Organs.— The  ap- 
petite is  variable — at  one  time  good,  at  another  almost 
wanting.  The  bowels  are  irregular  in  their  action,  one 
patient  suffering  from  repeated  attacks  of  diarrhoea, 
whilst  another  is  troubled  with  flatus  and  constipation.  In 
females  there  is  almost  always  amenorrhoea.  Trousseau  re- 
marks :  "  In  the  beginning,  menstruation  is  only  disturbed, 
but  it  is  after  a  time  completely  suppressed,  and  hopes 
of  a  favourable  issue  are  not  to  be  entertained  until  this 
function  is  perfectly  re-established,  "t 

Anaemia  generally  attends  this  disease,  but  it  is  by 
no  means  an  essential  condition,  as  exophthalmic  goitre 
may  exist  in  robust  and  florid-looldug  patients.  . 

Treatment. — Dr.  Trousseau  says :  "  I  can  from  ex- 
perience recommend  you  to  have  recourse  iu  this  singular 
affection  to  bleeding,  digitahs,  and  hydropathy."  J  The 
first  and  last  of  these  remedies  I  have  not  tried,  but  digi- 
talis I  have  frequently  ordered,  and  always  with  benefit. 
The  iodide  of  potassium  generally  fails  to  do  good  iu 
these  cases ;  it  depresses  too  much,  and  frequently  in- 
duces iodism.  From  the  usually  anaamic  state  of  the 
patient,  iron  would  naturally  be  suggested,  but  with  the 
rapid  pulse  which  mostly  accompanies  this  disease,  the 
drug  is  badly  borne,  and  aggravates  the  symptoms. 
During  the  paroxysms  of  dyspnoea  ice  should  be  applied 
over  the  thyroid  and  over  the  pra3cordial  region  in  an 
india-rubber  ice-bag,  and  the  tincture  of  digitalis  111^  10 
to  1TL  15  prescribed  every  two  or  three  hours,  keepmg  a 


*  Trousseau'B  Clinical  Mcdiciue,  Syd.  Soc.  ed.,  vol.  i.  ix  616. 
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careful  watcli  over  tlie  i^atient  during  its  administration. 
In  the  intervals  between  the  paroxysms  small  doses  of 
the  tincture  of  digitalis,  combined  either  with  the  mineral 
acids  or  with  an  alkali,  accordiug  to  the  special  indica- 
tions of  the  case,  will  be  found  of  service.  If  there  is 
habitual  constipation,  the  bitter  waters  of  Pallna,  Fried- 
richshaU,  or  Kissingen  may  be  also  prescribed.  In 
female  patients,  when  there  is  scanty  menstruation  or 
amenorrhoea,  means  should  be  taken  to  restore  the  uterine 
functions.  In  cases  which  have  resisted  medicinal  reme- 
dies, I  would  certainly  try  a  course  of  hydropathy,  with 
the  hope  that  by  acting  freely  on  the  skin  the  patient 
may  gain  that  reUef  which  other  treatment  has  failed  to 
afford. 

TUMOUES   OF  THE  ORBIT, 

TXTMOTJRS  OF  THE  ORBIT  may  be  divided  into  four 
classes : — 

1.  Those  which  originate  within  the  orbit. 

2.  Those  which  commence  within  the  eye,  and  after- 
wards extend  to  the  orbit ;  or  reappear  in  tlie  orbit  after 
the  eye  has  been  excised. 

3.  Those  which  have  their  origin  at  some  site  beyond 
the  eye  or  the  orbit,  but  have  extended  into  the  orbital 
cavity. 

4.  Congenital  tumours  of  the  orbit. 

It  would  be  out  of  place  to  discuss  in  this  manual  the 
nature  and  progress  of  all  the  varieties  of  tumours  which 
may  affect  the  orbit,  as  nearly  every  form  of  tumour 
which  may  grow  elsewhere  may  spring  up  also  in  this 
locality.  I  shall  therefore  allude  only  to  those  growths 
which  have  some  special  bearing  on  the  treatment  to  be 
pursued  for  their  removal. 

1.  Tumours  which  Originate  Within  the  Orbit 

soon  manifest  their  presence  by  the  pressure  they  exert  on 
the  eye.  As  the  growth  advances,  the  globe  is  protruded 
in  one  or  other  direction,  according  to  the  position  the 
tumour  occupies  in  the  orbit.  All  sight  may  be  destroyed 
by  the  pressure  on  the  optic  nerve,  or  by  the  stretchino- 
and  extension  of  the  nerve  from  the  protrusion  of  the 
eye  ;  or,  if  the  exophthalmos  is  great,  the  lids  may  fail  to 
cover  the  globe,  and  the  cornea  may  ulcerate  and  slouc^h 
from  exposure.    It  is,  however,  often  astonishing  to  what 
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an  extent  the  eye  may  be  projected,  and  the  optic  nerve 
consequently  stretched,  without  producing  any  great  im- 
pairment of  vision  ;  and  also  how  the  lost  sight  wiU  be 
regained  after  the  eye  has  been  restored  to  its  proper 
l^osition  within  the  orbit  by  the  removal  of  the  morbid 
growth.  The  tumours  which  originate  within  the  orbit 
may  be  benign,  recurrent,  or  malignant ;  and  may  be  ex- 
tirpated with  more  favourable  prospects  of  success  than 
those  which  first  show  themselves  within  the  eye. 

Of  the  benign  growths  we  have  cysts  of  the  orbit,  and 
fibrous,  bony,  and  cartilaginous  tumours. 

Cysts  of  the  Orbit  are  of  various  kinds.  The  most 
frequent  are  the  atheromatous  and  the  steatoma,tous  ;  but 

Fig.  87. 


Fio-  87  is  drawn  from  the  photograph  of  a  patient  from 
whom  I  removed  a  large  hydatid  cyst  of  the  orbit,  which 
pressed  upon  the  optic  nerve  and  produced  a  remarkably 
''choked  disc."  The  case  is  related  in  the  Ohuical  Trans- 
actions, vol.  ix.  p.  13-1. 

serous,  hydatid,  and  other  forms  of  cysts  are  also  met 
with  in  this  locality.  The  most  satisfactory  method  of 
dealino-  with  cvsts  is  to  dissect  them  out,  but  this  is 
often  extrcQiely  difficult,  and  occasionally  impracticable 
without  sacrificing  the  eye.    They  sometimes  so  entwine 
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themselves  amongst  the  orbital  muscles  that  it  is  hard  to 
follow  them  ;  anil  their  walls  are  frequently  so  thin  that 
they  either  give  way,  or  are  punctured  during  the  opera- 
tion, and  their  contents  having  escaped,  it  becomes  almost 
impossible  to  identify  them  from  the  structures  in  whicb 
they  are  buried.  Unless  the  cyst  is  completely  excised  it 
is  liable  to  grow  again.  If  the  cyst  is  large,  and  on  making 
an  exploratory  incision  into  it,  its  contents  are  found  to 
be  fluid,  one  or  two  strips  of  lint  may  be  introduced  into 
its  cavity,  after  it  has  emptied  itself,  with  the  object  of 
exciting  sufficient  inflammatory  action  to  cause  oblitera- 
tion of  the  sac.  Occasionally  an  orbital  cyst  will  be  found 
to  contain  hydatids,  whicli  may  be  either  echinococci  or 
cysticerci. 

Fibroiis  Tumours  usually  grow  from  the  periosteum 
of  the  orbit,  to  which  they  are  attached  by  either  a 
broad  or  pedunculated  base.  They  are  often  situated 
near  the  edge  of  the  orbit,  from  which  with  care  they 
may  bo  removed  without  injury  to  the  eye.  These 
tumours,  when  carefully  dissected  out  with  the  portion 
of  the  iDeriosteum  from  whicli  they  have  sprung,  do  not 
reapjDear. 

Bony  and  Cartilaginous  Tumours.— The  exact 
nature  of  these  growths  can  only  be  ascertained  by  an 
exploratory  incision,  when,  if  they  are  attached  by  a  short 
pedicle,  they  may  be  removed.  Occasionally,  "however, 
their  base  is  so  extensive,  and  their  structure  so  dense, 
that  it  is  impossible  to  take  them  completely  away.  For 
the  excision  of  these  tumours  the  operator  should  bo  pro- 
vided with  small  bone  forceps,  a  bone  cbisel,  a  gouge,  and 
an  elevator,  as  even  when  the  pedicle  is  small,  it  may  be 
impossible  to  detach  it  without  the  use  of  some  bone  in- 
struments. In  one  case  I  succeeded  in  splitting  off  with 
a  small  bone  chisel  a  bony  tumour  from  the  inner  side  of 
the  _  orbit,  which  had  a  base  f  of  an  inch  long  and  a  J  of 
an  inch  wide. 

A  very  instructive  case  of  "a  large  orbital  and  intra- 
cranial ivory  exostosis  "  is  reported  by  Mr.  Tweedy,*  in 
which  he  succeeded  in  removing  the  orbital  portion  of 
the  growth  by  a  drill  worked  by  a  powerful  Archimedean 
screw.    He  says  : — 

By  means  of  drills  of  various  sizes  I  managed  to  bore  a  larm 
number  of  tunnels  in  various  directions  through  the  base  of  the 
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growUi,  parallel  with  tho  upper  and  iuuer  walls  of  the  orbit.  I 
tLiou  cut  through  tho  narrow  bony  septa,  between  the  borings,  with 
a  stout  carpenter's  chisel.  When  tho  chisel  had  made  its  way 
deep  enough  to  act  as  a  wedge,  I  gave  a  few  energetic  blows  with 
the  mallet,  and  succeeded  in  breaking  off  tho  wholo  of  the  orbital 
portion  of  the  growth.  When  this  was  accomplished  the  orbital 
cavity  seemed  almost  normal  in  size  and  shape,  though  it  was 
obvious  that  a  large  mass  forming  tho  base  of  the  growth  still 
remained  behind. 

A  week  after  tho  operation  tho  man  got  out  of  bed,  and  seemed 
to  be  in  perfect  health.  Tho  discharge  from  the  wound  gradually 
diminished,  and  the  iuilammatory  swelling  steadily  subsided. 

Tho  progress  of  the  case  continued  to  all  appearance  satisfactory, 
and  altogether  devoid  of  anxiety  and  trouble,  till  the  morning  of 
September  2,  or  exactly  one  calendar  mouth  from  the  day  of 
operation. 

On  September  1  the  man  had  been  exercising  as  usual  in  the 
ward  and  in  the  out-buildings  of  the  Hospital,  seemingly  in  perfect 
health  and  strength.  At  8  p.m.  he  complained  of  slight  pain  at  the 
top  of  his  head.  This  he  himself  ascribed  to  cold.  He  had  a 
disturbed  night,  and  at  10.30  next  morning  his  temperature  suddenly 
rose  to  102"  F.,  and  the  pulse  went  up  to  80.  The  skin  was 
dry,  tho  tongue  was  clean,  and  the  bowels  were  free.  The  head 
symptoms  rapidly  increased,  the  patient  became  comatose  and  died. 
At  tho  post-mortem  examination  it  was  found  that  the  greater  part 
of  tho  exostosis  was  in  the  left  anterior  cranial  fossa.  It  had 
originally  sprung  from  within  the  loft  frontal  sinus,  and  had  grown 
chiefly  upwards. " 

Of  tlie  malignant  and  recurrent  growths  wliich 
may  originate  within  the  orbit  we  have  the  varieties  of 
sarcomas,  the  scirrhous  and  occasionally  the  medullary 
cancers.  Most  of  the  orbital  tumours,  however,  which 
have  been  called  medullary  cancers  have  been  in  adults 
soft  sarcomas,  and  in  children  gliomas  which  have  ex- 
tended from  the  eye  into  the  orbit. 

Of  the  recurrent  growths  the  most  frequent  is  the 
spindle  or  round-celled  sarcoma.  This  tumour 
usually  grows  from  the  greater  part  of  the  periosteum 
lining  the  orbit,  and  can  only  be  eradicated  by  com- 
pletely extirpating  it,  and  then  destroying  the  whole 
of  the  surface  from  which  it  springs.  This  is  best  done 
by  using  the  chloride  of  zinc  after  the  tumour  has  been 
excised  in  the  manner  described  at  page  401  in  the 
Section  on  Teeatment  of  Okbital  Tumours.  These  re- 
current growths  differ  from  the  cancerous  tumours  m 
that  they  do  not  invade  the  lymphatics  or  affect  the 
neighbouring  organs.  . 

There  is  another  form  of  fibroid  tumour  which  is  re- 
current, but  in  a  different  sense  to  the  one  just  alluded 
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to.  It  grows  from  only  a  limited  area  of  the  lining  mem- 
brane of  the  orbit,  it  has  a  delicate  investing  capsule, 
and  may  be  pedunculated.  When  fairly  excised  with 
the  portion  of  the  periosteum  to  which  it  is  attached,  it 
does  not  return  in  the  same  locality ;  but  it  reappears  in 
other  portions  of  the  body,  generally  selecting  for  itself 
some  fibrous  expansion  from  which  to  sprout.  I  have 
had  one  such  case  under  my  care,  and  as  it  is  an  example 
of  a  rather  rare  form  of  disease  I  will  iDriefly  quote  it. 

lu  May,  18G6,  I  removed  from  the  left  orbit  of  a  lady  a  fibroid 
timioui-  of  six  years'  growth.  It  was  pedunculated,  euclossd  in  a 
delicate  capsule,  aud  attachud  to  a  small  portion  of  the  periosteum 
of  the  outer  wall  of  the  orbit,  which  I  also  excised  with  the 
tumom-.  From  this  operation  she  rapidly  recovered,  and  the  oyc, 
which  had  been  considerably  displaced,  aud  impaired  in  vision, 
was  restored  to  its  normal  position,  aud  soon  regained  much  of  its 
lost  sight.  In  March,  1867,  the  patient  returned  to  me  on  account 
of  a  tumour  which  occupied  the  whole  of  the  hard  and  a  portion 
of  the  soft  palate  of  the  left  side.  Jt  was  irregular  in  outline,  but 
perfectly  smooth  and  very  elastic.  It  was  fu-st  noticed  abont  four 
or  five  months  previously  as  a  small  swelling  in  the  upper  part  of 
the  left  liard  palate.  Fur  the  complete  removal  of  the  disease  I 
excised  the  whole  of  the  left  side  of  the  hard  palate,  aud  as  much 
of  the  soft  palate  as  was  involved  in  the  disease.  From  this  opera- 
tion also  the  patient  made  a  good  recovery.  In  October  of  the 
same  j-ear  she  again  came  to  me  :  the  disease  had  recurred  on 
the  hard  palate  of  the  right  side.  There  was  also  a  tibroid  tumour 
in  the  parotid  region  ou  the  same  side  of  the  face,  which  bad 
existed  some  years,  and  had  now  begun  to  increase  in  size.  I 
accordingly  removed  with  the  gouge  the  tumour  iu  the  palate, 
scoopmg  away  the  periosteum  aud  the  correspoudiug  portion  of 
bone  to  which  the^  growtli  was  attached,  and  excised  the  parotid 
tumour.  From  this  operation  the  patient  soon  recovered,  and  up 
to  March,  18S0,  when  I  saw  her  she  had  continued  without  a 
recurrence  of  the  disease. 

2.  THE  TTJMOTJRS  WHICH  FIRST  COMMENCE 
■WITHIN  THE  EYE,  AND  AFTERWARDS  EXTEND 
TO  THE  ORBIT;  OR  REAPPEAR  IN  THE  ORBIT 
AFTER  THE  EYE  HAS  BEEN  EXCISED,  are  the  sar- 
comas and  melanotic  sarcomas  of  the  choroid,  and  the 
retinal  gliomas.  (See  Intra-Ocular  Tumouks,  page  205. 
For  treatment,  see  page  401.) 

3.  TUMOURS  WHICH  HAVE  THEIR  ORIGIN  AT 
SOME  SITE  BEYOND    THE  EYE  OR  THE  ORBIT 
BUT     HAVE    EXTENDED     INTO     THE  ORBITAL 
CAVITY.- Such  growths  may  spring  from  the  antrum, 
tlie  frontal  sinuses,  the  lachrymal  canals,  or  from  some  of 
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tlie  bones  whicli  lielp  to  form  the  base  of  tlie  sl<ull,  as 
the  pterygoid  processes,  or  the  body  of  the  sphenoid.  In 
all  cases  they  should,  if  practicable,  be  removed,  and  at 
as  early  a  period  as  possible.  Examples  of  remarkable 
displacement  of  the  eye  from  such  growths  encroaching 
on  the  orbit,  will  be  found  in  Heath's  valuable  book  on 
"  Injuries  and  Diseases  of  the  Jaws,"  third  edition,  pages 
270  and  281. 

4.  CONGENITAL  TUMOTTES  OP  THE  ORBIT  are 

very  rare.  The  following  is  an  abstract  of  the  report  of 
the  only  case  of  this  kind  which  has  come  under  my  care.* 
In  May,  1882,  I  excised  the  eye  of  a  child  only  two  days 
old,  on  account  of  a  congenital  tumour  of  the  orbit,  which 
had  completely  extruded  the  eye  from  between  the  lids. 
The  little  patient  was  taken  to  the  Eoyal  London 
Ophthalmic  Hospital,  suffering  from  complete  exophthal- 
mos, which  was  congenital,  and  evidently  due  to  air 
orbital  tumour.  I  removed  the  eye,  and  for  a  time  the 
child  did  well.  The  child  lived  until  the  middle  of  the 
August  following,  and  had  been  in  fairly  good  health 
until  within  two  days  of  its  death,  when  convulsions  came 
on,  which  were  followed  by  coma.  The  post-mortem  and 
microscopical  examinations  were  made  by  Mr.  Milles, 
then  curator  of  the  museum.  The  following  is  an 
abstract  of  his  report :— A  large  tumour  was  found  pro- 
jecting from  and  filling  up  the  right  orbit.  On  open- 
ing the  skull,  the  upper  surface  of  the  brain  and  its 
membranes  were  quite  healthy.  On  the  under  surface 
there  was  a  distinct  impressioa  in  the  right  middle  lobe, 
produced  by  the  projection  of  several  cysts  from  the 
sphenoid  bone.  There  was  well-marked  basic  meningitis, 
confined  chiefly  to  the  right  side.  The  tumour  seemed  to 
have  originated  in  the  body  of  the  sphenoid  bone,  and 
to  have  grown  forwards,  filUug  up  the  cavity  of  the 
orbit,  and  pushing  the  eye  in  front  of  it.  The  tumour 
was  pretty  solid,  but  contained  numerous  cysts  in  its 
substance.  Under  the  microscope  the  tumour  was  found 
to  consist  of  several  varieties  of  tissue  in  different  stages 
of  development.  The  most  noticeable  were  patches  of 
hyaline  cartilage  of  a  spherical  or  oblong  shape ;  these 
were  often  surrounded  by  a  zone  of  spindle  cells,  with 
a  distinct  gradation  from  cartilage  cells.    Numerous  cysts 
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of  all  sizes  were  scattered,  through  the  tumour.  The 
walls  of  the  cysts  were  usually  lined  by  pavement 
epithelium.  In  places  small  cysts  were  seen  to  be  pro- 
jecting from  the  walls  of  the  larger  ones.  The  more 
solid  part  of  the  tumour  consisted  of  masses  of  round  cells 
like  embryonic  tissue,  spindle  cells,' and  more  fully  de- 
veloped fibrous  tissue.  There  was  evidence  of  formation 
of  glandular  structure  at  several  parts.  The  micro- 
scopical examination  showed  that  the  tumour  was 
evidently  one  of  embryonic  origin,  with  an  attempt  to 
develop  into  the  lower  forms  of  connective  tissue  and  gland 
structure. 

Mr.  T.  Holmes  has  recorded  the  successful  removal  of 
a  congenital  tumour  of  the  orbit,  from  a  child  aged  seven 
weeks.  On  examination  the  tumour  was  found  to  consist 
of  "  a  large  mass  of  substance  much  resembling  udder, 
of  a  hard  uniform  feel,  and  white  colour, — not  in  any 
respect  resembling  malignant  disease.  Numerous  cysts, 
containing  thin  serum,  had  been  laid  open.  Other  smaller 
solid  masses  lay  in  the  neighbourhood  of  the  principal 
tumour."* 

Treatment  of  Orbital  Tumours.— In  all  cases 
which  admit  of  a  reasonable  hope  of  success,  the  morbid 
growth  should  be  excised,  and  the  eye,  if  possible,  saved. 
When  the  tumour  is  cancei'ons  or  recurrent,  and  occupies 
the  greater  part  of  the  cavity  of  the  orbit,  the  eye  must 
be  first  enucleated,  even  though  it  still  retain  some  sight, 
in  order  to  afford  sufficient  space  for  the  complete  removal 
of  the  growth.  The  small  fibrous,  or  bony  and  cartila- 
ginons  tumours,  or  even  cysts,  may  often  be  taken  from 
the  orbit  without  injury  to  the  eye.  _  The  morbid  growth 
may  be  frequently  removed  by  an  incision  through  the 
conjunctiva,  and  especially  if  the  globe  has  been  already 
excised ;  but  when  more  room  is  required,  the  external 
canthns  must  be  freely  divided,  so  that  the  lids  may  be 
turned  either  upwards  or  downwards,  and  thus  the  outer 
boundary  of  the  orbit  be  completely  exposed.  Whenever 
there  is  any  doubt  as  to  the  nature  of  the  tumour,  the 
Buro-eon  should  make  an  incision  down  to  it,  but  be  pre- 
pared to  act  at  once  npon  the  information  which  he  thns 
gains.  In  bony  tumours  the  base  is  sometimes  found  to 
be  so  large,  and  the  structure  so  hard,  that  it  is  more 
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prudent  to  cloae  tlie  wound  tlian  to  proceed  with  the 
operation.  This  caution  is  specially  applicable  to  the 
broad-based  ivory  exostoses  which  are  occasionally  met 
with  in  the  orbit.  For  all  the  malignant  and  recurrent 
growths,  the  mere  excision  of  the  disease  is  not  sufficient, 
even  though  the  whole  mass  be  apparently  taken  away, 
as  some  germs  will  certainly  be  left,  which  will  in  all  pro- 
bability cause  the  tumour  to  grow  again.  Having  excised 
as  much  of  the  tumour  as  can  with  safety  he  removed 


Fig.  88. 


Kg.  88  is  drawn  from  tlie  photograpb.  of  a  patient  with  a  large 
melanotic  sarcoma  of  the  eye  whioli  had  bm-st  through  the  globe 
and  distended  both  eyelids  and  filled  the  orbit.  I  removed  the 
eye  and  the  tumom  from  the  orbit,  and  applied  the  chloride  of  zinc 
paste  in  the  way  described  in  the  nest  paragraph,  in  AprU,  1875. 

with  cutting  instruments,  the  actual  cautery  should  be 
freely  applied  to  those  parts  of  it  which  still  remain,  and 
to  all  the  bleeding  points.  When  all  hEemorrhage  has 
been  arrested,  the  chloride  of  zinc  paste  (F.  7),  spread  on 
small  pieces  of  lint,  should  be  laid  evenly  over  the  whole 
surface  from  which  the  growth  has  sprung.   A  small 
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pledget  of  cotton  wool  should  then  be  placed  in  the  orbit, 
and  over  this  a  fold  of  dry  Hut,  which  is  to  be  held  in  situ 
by  a  bandage  tied  firmly  around  the  head.  Before  the 
patient  awakes  from  the  chloroform,  from  one-sixth  to 
one-third  of  a  grain  of  the  acetate  of  morphia  (F.  30), 
according  to  the  strength  of  the  patient,  should  be  injected 
subcutaneously  into  the  arm,  and  repeated  in  two  hours 
if  the  pain  be  severe. 

Fig.  89. 


Fig.  89  represents  the  patient  eight  months  after  the  operation, 
July,  187G.  When  I  hast  heai-d  from  this  patient  she  was  quite 
■well.* 

In  cases  where  I  have  excised  the  eye  with  the  orbital 
tumour,  and  have  been  able  to  preserve  the  conjunctiva 
which  covered  the  globe,  I  have  adopted  the  following 
method  of  applying  the  chloride  of  zinc  paste,  in  order 
to  avoid  the  sloughing  of  the  eyelids,  which  so  frequently 
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happens  from  the  action  of  the  caustic  extending  to 
them  : — 

After  the  eye  and  tumour  have  been  excised,  pressure 
is  to  be  made  in  the  orbit  until  all  bleeding  has  ceased. 
The  mouth  of  the  conjunctival  bag,  from  which  the  globe 
has  been  enucleated,  is  now  to  be  held  open  with  two 
pairs  of  forceps,  whilst  the  chloride  of  zinc  paste,  spread 
on  small  strips  of  lint,  is  plastered  round  the  sides  of  the 
orbit.  A  small  piece  of  cotton  wool  is  next  introduced  to 
keep  the  strips  of  lint  in  situ,  and  the  mouth  of  the  con- 
junctival bag  is  closed  over  the  whole  by  a  single  continued 
suture.  A  layer  of  lint  is  then  placed  over  the  conjunc- 
tiva, and  upon  this  the  lids  are  closed  and  kept  in  position 
with  a  compress  of  lint  and  a  roller.  In  this  way  I  have 
destroyed  the  greater  part  of  the  contents  of  the  orbit 
without  affecting  the  lids. 

In  removing  tumours  from  the  orbit,  it  should  be 
remembered  that  the  orbital  x^late  of  the  frontal  bone  is 
frequently  thin  and  soft  from  the  x^ressure  of  the  growth 
against  it.  Special  care  should  therefore  be  taken  during 
the  operation  to  avoid  applying  force  with  any  instru- 
ment against  the  roof  of  the  orbit.  Twice  I  have  been 
present  when  cerebral  matter  was  brought  away  with 
portions  of  the  tumour  during  the  operation. 

On  the  day  following  the  operation  the  bandage  may 
be  removed,  and  if  there  is  much  tension  of  the  lids  from 
the  stuffing  within  the  orbit,  some  of  the  cotton  wool  may 
be  gently  drawn  out,  and  a  piece  of  clean  lint  being  laid 
over  the  parts,  another  bandage  should  be  lightly  applied. 
The  remainder  of  the  cotton  wool  should  be  taken  away 
on  the  second  day,  and  a  little  more  laid  loosely  within  the 
orbit  to  absorb  the  discharge  as  soon  as  suppuration 
commences.  This  dressing  may  be  repeated  daily,  but 
the  pieces  of  lint  on  which  the  chloride  of  zinc  has  been 
applied  should  not  be  removed  until  suppuration  has 
quite  loosened  them  from  the  surface  against  which  they 
were  placed.  After  about  ten  or  twelve  days  the  sloughs 
will  separate  from  the  orbit,  and  if  any  suspicious-looking 
granulations  spring  up  they  should  be  touched  with  the 
solid  chloride  of  zinc,  or  with  the  potassa  cum  calce.  On 
three  occasions  I  have  seen  epileptic  convulsions  follow 
within  thirty-six  hours  after  the  operation,  but  they 
have  in  each  instance  ceased  shortly  after  the  removal 
of  the  cotton  wool  and  the  chloride  of  zinc  from  the 
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orbit.  Tte  fits  did  not  recur,  and  the  patients  perfectly- 
recovered. 

The  success  of  this  mode  of  treatment  has  been  well 
proved,  and  two  striking  instances  of  its  efficacy  have 
heen  recorded  in  the  "  Pathological  Transactions."  The 
first  was  in  a  patient  under  the  late  Mr.  De  Morgan,  who 
removed  a  lai'ge  encephaloid  tumour  from  the  orbit.  "  It 
projected  nearly  four  inches  forward  from  the  cheek  on  the 
outside,  and  about  two  inches  and  three-quarters  from  the 
nasal  side."*  The  man  died  one  year  and  nine  months 
after  the  opei'ation  from  paraplegia,  but  there  was  no 
return  of  the  disease  in  the  orbit.  The  account  of  the  post- 
mortem examination  will  be  found  in  the  "  Pathological 
Transactions,"  vol.  xviii.  p.  220. 

The  second  case  (Fig.  90)  was  a  patient  under  my  care 

Fig.  90. 


*  Pathological  Transactions,  vol.  xvii.  pp.  265-271. 
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in  tlie  Middlesex  Hospital,  from  whom  I  removed  a  scir- 
rhous tumour  of  the  orbit,*  and  at  the  same  time  a 
secondary  scirrhous  tubercle  in  the  skin  in  front  of  the 
ear  and  lying  over  the  parotid  gland.  The  whole  of  the 
bones  of  the  orbit  were  detached  in  one  piece  (Fig.  91), 
a.nd  are  to  be  seen  in  the  Museum  of  the  Middlesex 
Hospital.  The  operation  was  performed  in  February, 
1866,  and  up  to  the  present  time,  July,  1884,  the  patient 
has  continued  quite  well  and  free  from  any  recurrence  of 
the  disease. 

Fig.  91. 


Fig.  91  represents  tlie  bones  of  tlie  orbit  as  they  came  away  in 
one  piece  after  tbe  application  of  the  chloride  of  zinc  paste. 

ACUTE  INFLAMMATORY  EXUDATION  INTO 
THE  ORBIT. — A  case  of  this  nature  was  under  the  joint 
care  of  Dr.  Goodfellow  and  myself  at  the  Middlesex 
Hospital.  It  presented  all  the  symptoms  of  a  rapidly 
increasing  cancerous  tumour ;  but  after  I  had  enucleated 
the  eye,  and  excised  the  solid  growth  which  filled  the 
orbit,  it  proved  on  a  microscopical  examination  to  be  per- 
fectly structureless,  and  was  probably  the  product  of  acute 
inflammation,  most  likely  specific.  The  man  continued  in 
the  hospital  until  his  death  five  months  afterwards,  when 
a  post-mortem  examination  confirmed  the  diagnosis  that 
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syphilis  was  the  cause  of  the  inflammatory  exudatiou.  A 
short  account  of  the  case  is  given  m  the  Lancet,  April  lb, 

Cases  of  acute  inflammatory  exudation  into  the  orbit 
are  no  doubt  rare,  but  I  suspect  that  they  are  more  ire- 
nuent  than  the  hospital  records  would  lead  us  to  antici- 
pate. It  is  only  on  this  supposition  that  I  caa  account 
for  the  occasional  instances  which  one  meets  with  m 
practice  of  the  gradual  subsidence  without  operative  treat- 
ment of  firm  orbital  tumours  which  had  considerably  dis- 
placed the  eye,  and  had  been  readily  felt  with  the  hnger 

in  the  orbit.  <<  . 

In  the  treatment  of  these  cases  iodide  oi  potassium, 
criven  in  doses  increasing  gradually  from  three  to  ten 
Irains  twice  or  three  times  a  day,  affords  the  best  prospect 
of  success. 

DISTENSION  OF  THE  FRONTAL  SINUS. 

The  frontal  sinus  may  be  distended  with  pent-up  secre- 
tion, or  pus,  and  the  tumour  thus  formed  may  so  closely 
resemble  a  growth  from  within  the  orbit  as^to  render  it 
difficult  to  arrive  at  a  correct  diagnosis  witnout  making 
an  exploratory  incision.  In  order  to  rightly  estimate  the 
displacement  of  the  globe  which  an  expauded  frontal 
sinus  may  produce,  it  will  be  necessary  to  refer  briefly  to 
the  anatomy  of  the  dry  skull. 

The  frontal  siuuses  are  two  bony  cavities  placed  between 
the  inner  and  outer  tables  of  the  vertical  portion  of  the 
frontal  bone,  completely  separated  from  each  other  liy  a 
bony  septum.    Each  of  these  spaces  is  subdivided  into 
cellb^  by  delicate  lamelte  of  bone.    These  cells  extend 
upwards  about  one  inch,  gradually  becoming  narrower  as 
they  ascend,  until  the  opposed  plates  of  the  frontal  bone 
come  almost  into  contact,  a  thin  layer  of  diploe  only  m- 
tervenincr.    Forwards  and  outwards  the  frontal  cells  are 
prolonged  between  the  layers  of  bone  which  form  the  roof 
of  the  orbit  as  far  as  the  mesial  Ime  of  that  cavity,  at 
which  part  they  cease,  from  the  opposed  lammaj  of  bone 
fallinc/together.  The  half  colls  which  arc  seen  in  the  dry 
frontal  bone  at  the  nasal  notch  are  completed  by  corre- 
spondinfr  half-cells  on  each  side  of  the  cribriform  plate  of 
the  ethmoid  bone.    The  frontal  cells  commumcate  with 
the  middle  meatus  of  the  nose  by  me.ans  of  the  intundi- 
bulum  which  is  a  long  and  tortuous  bony  canal  connect- 
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iug  the  anterior  ethmoidal  cells  with  the  frontal  sinus 
above,  and  with  the  meatus  of  the  nose  below. 

The  situation  of  the  frontal  sinuses  is  indicated  on  the 
exterior  of  the  frontal  bone  by  two  prominences  over  the 
root  of  the  nose,  more  or  less  strongly  marked  in  all 
people,  and  called  the  nasal  eminences. 

Such  being  the  disposition  of  the  frontal  cells,  it  is  easy 
to  conceive  in  what  direction  a  new  growth,  or  an  accu- 
mulation of  fluid,  would  cause  them  to  distend.  Of  their 
boundary  walls  the  weakest  is  that  towards  the  orbit, 
where  the  bony  plate  which  separates  that  cavity  from 
the  frontal  sinus  is  exceedingly  thin,  and  often  in  the  dry 
skull  semi-transparent ;  so  delicate,  indeed,  in  structure  is 
the  upper  and  inner  part  of  the  orlDit,  that  the  finger,  in 
many  of  the  dry  preparations,  may  be  easily  pushed 
through  it. 

Causes. — In  most  cases  distension  of  the  frontal  sinus 
is  due  to  an  injury  at  some  remote  period,  frequently  at 
a  date  so  far  from  the  symptoms  Avhich  first  attracted  the 
patient's  notice,  that  it  seems  at  first  difficult  to  fairly 
conclude  that  the  disease  is  the  result  of  the  accident.  The 
extent,  however,  to  which  the  sinus  is  often  found  dilated, 
and  the  time  which  must  necessarily  be  consumed  to  effect 
this  distension  of  a  bony  cavity,  together  with  the  oft- told 
tale  of  a  blow  or  a  fall  years  ago,  can  only  lead  to  the  con- 
clusion that  an  injury  is  the  most  frequent  exciting  cause 
of  these  accumulations.  The  explanation  is  probably  to 
be  found  in  the  supposition  that  at  the  time  of  the  acci- 
dent a  fracture  of  some  of  the  anterior  ethmoidal  or 
frontal  cells  produced  a  closure  of  the  infundibulum,  the 
canal  by  which  the  mucus  from  the  frontal  sinus  escapes 
into  the  nose.  This  channel  being  closed,  there  is  at 
once  a  retention  of  all  mucous  secretion,  which  from  that 
time  slowly  accumulates  and  gradually  exjDands  the 
sinus. 

Fig.  92  is  the  drawing  of  a  patient,  ast.  flfty-eigbt,  who  was 
iinder  my  care  with  an  enormous  distension  of  the  left  frontal  sinus. 
The  disease  in  his  case  was  clearly  traceable  to  a  lack  he  received 
on  the  left  eyebrow  from  a  horse  when  four  years  old,  fifty-four 
years  ago.  There  was  still  remaining  as  the  result  of  the  injury  a 
depression  of  the  bone  over  the  left  ej'ebrow,  and  a  scar  on  the 
inner  side  of  the  noso.  The  left  ej'e  was  considerably  displaced  bj' 
the  tumour;  it  was  half  an  inch  further  from  the  nose,  and  nearly 
an  inch  lower  down  in  the  face  than  its  fellow  on  the  opposite  side. 
The  eye  was  projected  outwards,  and  the  patient  was  unable  by 
any  effort  to  draw  it  inwards.    The  inner  half  of  the  field  of  vision 
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was  lost,  but  in  the  outer  half  ho  could  count  fingers,  although  ho 
was  unable  to  read  any  sized  type.  Un  the  left  side  of  the  bridgo 
of  the  nose  there  was  a  smooth,  round,  elastic  swelling  about  the 
6ize  of  half  a  large  walnut  protruding  from  the  inner  side  of  the 
orbit._  It  varied  in  size,  being  much  smaller  when  he  arose  in  the 
morning,  and  larger  when  he  went  to  bed  at  night.  There  was  no 
pain  in  the  tumour,  nor  in  the  scar  of  the  old  injury. 


Fig.  92. 


On  the  patient's  admission  into  the  hospital  I  performed  the 
operation  I  have  described  at  page  412,  and  passed  an  india-rubber 
drainage-tube  through  the  distended  sinus  into  the  left  cavity  of 
the  nose  and  out  of  the  corresponding  nostril,  as  is  represented  in  the 
woodcut,  Fig.  94.  The  contents  of  the  cyst  consisted  solely  of  a 
thick,  dark,  glau-y  fluid,  evidently  the  pent-up  accumulation  of 
many  years'  secretion  of  the  lining  membrane  of  the  frontal  sinus. 
A  very  slight  amount  of  irritation  followed  this  operation,  and  the 
patient  in  a  few  days  expressed  himself  greatly  relieved  of  the 
sense  of  weight  which  had  lately  oppressed  his  brow.  A  free  dis- 
charge drained  through  the  tube,  which  was  shifted  twice  a  day, 
and  previous  to  each  shifting  the  cavity  of  tlie  cyst  was  thoroughly 
cleansed  with  a  solution  of  carbolic  acid,  mivad  aquas  gj,  which  was 
squirted  into  the  sinus  through  the  drainage-tube. 

Gradually  the  discharge  diminished  in  quautity ;  and  as  the  cyst 
walls  contracted,  the  eye  regained  to  a  great' extent  its  proper 
position  within  the  orbit.  The  tube  was  worn  for  nearly  eight 
months,  when,  as  all  discbarge  had  ceased,  it  was  withdra.wn. 
After  the  removal  of  the  drainage-tube  there  was  left  a  fistulous 
opening  at  the  inner  angle  of  the  orbit. 
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A  case  also  is  recorded  hy  Mr.  Hulko,  of  a  f,nrl,  ffit. 
seventeen,  with  great  expansion  of  the  riglit  frontal  sinus, 
wliicli  was  evidently  caused  by  an  accident  when  slae  was 
five  years  of  age.  "  She  fell  from  a  window  and  received 
a  cut  over  the  right  eyebrow.  Her  forehead  was  much 
bruised  and  swollen,  and  she  had  concussion  of  the 
brain."*  ^  ^  ^     ^  ,  . 

There  are,  however,  cases  of  distended  frontal  sinus  in 
which  no  history  of  an  injury  can  be  traced.  The  only 
conclusion  which  can  then  be  drawn  is,  that  from  some 
accidental  cause  which  we  cannot  detect,  the  communica- 
tion between  the  frontal  cells  and  the  nose  through  the 
infuudibulum  has  been  closed,  possibly  from  some  mtiani- 
niation  of  the  lining  mucous  membrane.  This  hypothesis 
seems  the  probable  explanation  of  the  following  case 
of  distension  of  the  frontal  sinus  in  a  young  girl  who 
had  never  received  an  injury.  Her  mother  dated  the 
disease  from  an  attact  of  erysipelas  of  the  head  and  face 
when  she  was  six  years  old: — 

Alice  S  ,  a3t.  twcuty-OBO,  came  under  my  caro  at  tbe  Oplithal- 

mic  Hospital,  on  April  Ctb,  18G9,  on  acconnt  of  a  tumour  on  the 
inner  side  of  the  orbit  which  projected  the  eye  downw.ards  and 
outwards,  as  is  correctly  represented  in  the  woodcut  (.i'lg.  Jo), 
taken  from  a  photograph.  ,        <•  „j  „ 

imorv  —The  girl  states  that  about  six  years  ago  she  noticed  a 
swelling  at  the  inner  side  of  the  left  orbit,  close  to  the  bridge  of  the 
nose  ;  it  was  small  and  soft  to  the  touch,  and  varied  m  size,  being 
larger  at  one  time  than  another;  it  gradually  increased  unti  it 
attained  the  dimensions  shown  in  the  drawing.  The  sight  of  Iho 
eve  is  good.  She  can  read  No.  I.  with  ease  at  12  inches,  and  No. 
XX  S'nelleu  at  20  feet.  Her  mother  thinks  that  the  swelling 
m-iginated  in  a  severe  attack  of  erysipelas  which  she  had  when  she 
was  six  years  old.  Ou  two  occasions  the  tumour  has  been  punc- 
tured, and  each  time  a  thick  fluid  was  evacuated. 

After  her  admission  into  the  hospital,  I  perfonued  on  this  patient 
the  operation  described  at  page  412,  and  succeeded  m  mtroduciug  a 
drainage-tubo  through  the  distended  sinus,  as  is  represented  u 
Fl^  94  After  cutting  into  the  tumour,  my  finger  passed  readily 
into  a  large  cavity,  the  dilated  frontal  sinus,  m  which  I  detected  a 
smal  portion  of  necrosed  bone,  which  w.as,  however,  too  firmly 
adherent  to  the  living  structure  to  be  detached.  The  contents  of 
So  cyst  consisted  partly  of  the  same  dark  Sl'^"-^  A'^Vvr'the  dTrk 
in  the  first  patient,  but  partly  also  of  pus,  with  which  the  dark 

^'"SrjS^S^S^ly  recovered,  and  in  th.  last  phol^n^ 
she  sent  me,  the  eye  appeared  to  have  regained  its  uomal  position. 


Royal  London  Ophthalmic  Hospital  Ecports,  vol.  iii.  p. 
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Symptoms. — Distcusion  of  ILc  frontal  siuns  may  ho 
acuie  or  chronic. 

When  the  distension  is  aetite  ifc  is  clue  to  inflammation 
of  the  mncons  membrane  of  the  siniis,  which  leads  to  the 


Fig.  9.3. 


formation  of  pns.  There  is  generally  a  dull  aching  pain 
over  the  brow  and  root  of  the  nose,  accompanied  by  con- 
siderable constitutional  disturbance.  The  pus  gradually 
accumulates  in  the  frontal  sinus,  and  iiltimately  dis- 
charges itself  either  by  bursting  into  the  nose,  or  by 
making  an  exit  for  itself  through  the  upper  and  inner 
part  of  the  orbit.  "When  the  latter  site  is  selected  there 
is  usually  some  bulging  of  the  distended  sinus  into  the 
orbit,  and  a  slight  displacement  of  the  eye  downwards 
and  outwards.  The  upper  lid  becomes  red  a,nd  swollen, 
and  the  tumour  examined  with  the  finger  is  tender,  and 
will,  if  sufficient  thinning  of  the  bone  has  taken  pilace, 
impart  a  sense  of  fluctuation. 

In  most  cases  the  distension  of  the  frontal  sinus  is 
chronic,  and  tlie  collection  of  fluid  within  its  walls  is  the 
pent-up  secretion  of  many  years.    Sealed  within  a  bony 
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cavity,  no  decomposition  ensues,  and  increasing  year 
by  year  in  quantity  it  distends  the  sinus  and  displaces 
the  eye.  There  is  I'reqaently  no  pain,  not  even  a  sense  of 
weight  over  the  brow.  The  only  symptoms  which  are 
manifest  to  the  patient  are,  the  gradual  formation  of  a 
tumour  at  the  upper  and  inner  portion  of  the  orbit,  and 
a  slow  but  steadily  increasing  protrusion  of  the  eye 
downwards,  outwards,  and  forwards.  In  one  jjatient  under 
my  care  (Fig.  92),  the  displacement  was  so  extreme  that  the 
upper  margin  of  the  cornea  of  the  left  eye  was  below  the 
level  of  the  right  lower  lid.  Occasionally  the  early 
symptoms  are  chronic,  whilst  the  later  ones  are  sub- 
acute, and  productive  of  a  feeling  of  constant  heaviness 
and  aching  across  the  forehead.  The  disease  is  usually 
confined  to  tl^e  frontal  sinus  of  one  side,  but  I  have 
seen  cases  in  which  both  frontal  sinuses  were  aifected. 

Treatment  of  Distension  of  the  Frontal  Sinus.— 
The  objects  to  be  attained  are,  first  to  evacuate  the  pent-up 
fluid,  and  then  to  establish  a  free  communication  between 
the  frontal  sinus  and  the  nose,  through  which  the  secre- 
tion may  continue  to  drain  as  fast  as  it  is  secreted.  By 
these  means  the  cavity  of  the  sinus  will  gradually  collapse, 
and  the  eye  will  be  restored  in  a  great  measure  to  its 
normal  position.  The  ends  to_  be  desired  will  be  accom- 
plished by  the  following  operation  : — 

A  single  curved  incision  parallel  with  the  fold  above 
the  lid  is  to  be  made  over  the  most  prominent  part  of  the 
tumour,  and  having  by  a  little  dissection  exposed  its  sur- 
face, the  scalpel  should  be  plunged  into  it,  and  an  open- 
ing made  to  the  extent  of  the  incision.  The  index  finger 
of  the  right  hand  is  now  to  be  pushed  into  the  sinus 
through  the  wound  to  ascertain  the  size  of  the  cavity  and 
if  there  is  any  necrosed  or  carious  bone.  Whilst  thus 
exploring  the  sinus,  the  little  finger  of  the  left  hand 
should  be  passed  up  the  corresponding  nostril  and  an 
endeavour  made  to  find  out  the  spot  at  which  the  tip  of 
the  finger  in  the  sinus  will  approximate  most  closely  the 
end  of  the  one  in  the  nose.  After  a  little  search  it  will  be 
found  that  at  one  part  the  fingers  will  almost  meet, 
there  being  only  a  thin  plate  of  bone  between  them 
Having  gained  this  information,  the  finger  in  the  frontal 
sinus  i's  to  be  withdrawn,  but  that  in  the  nostrd  is  to  be 
retained  in  situ  to  act  as  a  guide  to  the  gouge  or  elevator, 
which  is  to  be  passed  into  the  sinus  and  made  to  force  a 
passao-e  into  the  nose  through  the  lamina  of  bone  on 
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which  the  tip  of  the  little  finger  is  restiug.  A  communi- 
cation between  the  frontal  sinus  and  the  nose  having  been 
thus  established,  an  india-rubber  drainage-tube  with  holes 
cut  at  short  distances  is  to  be  introduced,  one  extremity 


Fio.  04. 


of  which  is  to  be  afterwards  fastened  on  the  forehead, 
whilst  the  other  end  protrudes  slightly  from  the  nostril. 

The  easiest  way  of  introducing  the  drainage-tube  is  to 
pass  a  probe  with  an  eye  up  the  nostril  and  out  of  the 
wound,  and  having  fastened  the  tube  to  it  by  means  of  a 
piece  of  string,  to  draw  it  back  again  through  the  nose. 

The  object  of  the  drainage-tube  is  to  keep  the  channel 
between  the  two  cavities  from  closing,  and  to  enable  the 
attendant  to  wash  out  the  frontal  sinus  at  least  twice  a 
day  with  some  astringent  and  disinfectant  solution.  For 
the  latter  purpose  the  lotio  alum,  cum  zinc,  sulph.,  or 
the  lotio  acid,  carbolic.  (P.  50,  56)  may  be  injected  with 
a  glass  syringe  through  one  of  the  openings  at  the  upper 
extremity  of  the  tube.  The  drainage  tube  should  be  worn 
for  five  or  six  mouths,  or  until  all  discharge  from  the  nose 
has  ceased.  The  results  of  these  cases  when  thus  treated 
are  usually  most  satisfactory. 


Fio.  95. 
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1.  The  Uoorfields  Eye  Bandage. 


Tills  bandage  consists  of  a 
central  band,  made  of  a  fold  of 
linen  from  9|  to  10  inches  in 
length,  and  from  2  j  to  24  inches 
in  width.  At  each  end  of  it 
are  attached  tajjes,  which  are 


arranged  so  as  to  form  loops, 
which  include  the  ears  when 
the  bandage  is  applied.  These 
loops  terminate  in  two  tapes, 
which  arc  tied  behind  the 
head. 


2.  Liebreich's  Eye  Bandage. 


The  bandage  consists  of  a  at  either  end  of  which  are  at 

hnen  or  a  knitted  cotton  band,  tached  tapes  to  keep  it  in  posi- 

A,  from  9i  to  10  inches  in  lion  on  the  head.    The  tapes 

length,  and  24  inches  in  width;  should  be  one  inch  in  width. 
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I L  to  12  inches 


One  tape,  B,  ll.j  _^ 
in  length,  extends  across  the 
top  of  the  head  from  ear  to  ear 
and  terminatesin  aloop,  through 
which  the  second  tape,  C  D, 
passes,  as  in  the  woodcut. 
To  apply  the  handage  :  — 
The  patient  having  been  told 
to  gently  close  the  lids  of  Loth 
eyes,  a  small  square  of  linen  is 
laid  over  each,  upon  which  are 
placed   small  pads  of  cotton 
wool  or  charpie.  The  bandage, 
whicli  had  been  previously  fitted 
to  the  liead,  is  now  drawn  across 
the  eyes  and  fastened  on  the 
temple,  opposite  to  the  eye 
wdiich  has  undergone  the  opera- 
tion.   (See  Fig.  95.) 

3.  The  Compress  Bandage. 

"  Tbis  bandage  should  be 
about  1  a  yards  in  length,  and 
inches  in  width  ;  the  outer  two- 
thirds  should  consist  of  fine  and 
very  elastic  flannel,  the  central 
third  of  knitted  cotton.  The 
eye  having  been  padded,  the 
bandage  is  to  be  adjusted  in 
the   following  manner :— One 
end  is  to  be  applied  to  the  fore- 
head just  above  the  affected 
eye,  and  is  then  to  be  passed  to 
the'  opposite  side  of  the  fore- 
head, above  the  ear,  to  the  back 
of  the  head  ;  the  knitted  por- 
tion is  then  to  be  carried  on 
below  the  ear,  and  brought  up- 
wards over  the  compress,  the 
bandage  being  passed  across 
the  forehead,  and  its  end  hrmly 
pinned.  The  opposite  eye  may 
be  closed  with  sticking  plaster, 
or  if  it  also  requires  a  compress, 
a  separate  bandage  is  to  be  ap- 
plied to  it."* 

•  "Observations  on  Compressive 
Bandages,"  by  Prof.  Von  Graefe. 


Iq  the  place  of  the  flannel 
and  knitted  cotton  bandage 
above  described,  a  fine  linen 
one  will  answer  equally  well. 

4.  Mercurial  Vapour  Bath . 

The  following  is  Mr.  Henry 
Lee's  description  of  his  mercu- 
rial vapour  bath  : — "  The  most 
convenient  calomel  vapour-bath, 
and  that  which  is  now  generally 


used,  is  one  which  was  made  at 
my  request  by  Mr.  Blaise.  In 
this  apparatus  the  lamp  wliich 
sublimes  the  calomel  boils  the 
water  at  the  same  time.  In 
the  centre  of  the  top,  imme- 
diately over  the  wick  of  the 
lamp,  is  a  small,  separate,  cir- 
cular tin  plate,  lipon  which  the 
calomel  is  placed.  Around  this 
is  a  circular  depression,  which 
may  be  one-third  filled  with 
boiling  water.    The  apparatus 
is  then  placed  on  the  ground, 
and  the  lamp  is  lighted.  The 
patient  sits  over  it  with  an 
American  cloth   cloak_,   or  a 
Mackintosh,  or  a  moleskin  cloak 
fastened  round  his  neck.  He 
thus  becomes   surroimded  by 
calomel  vapour,  which  he  is 
generally  directed  to  inhale  for 
two  or  three  separate  minutes 
during  each  bath.    In  doing 

abridged  and  translated  by  Soelbers 
Wells,  ie.i.O.jET.  Sep.,  vol.  iv.  v 
20G. 
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this  the  patient  should  not  put 
his  head  under  the  cloak,  hut 
simply  allow  some  of  the  vapour 
to  escape  from  its  upper  part, 
and  breathe  it  mixed  with  a 
large  proportion  of  common  air. 
At  the  expiration  of  a  quarter 
of  an  hour  or  twenty  minutes 
the  calomel  is  volatilized  and 
the  water  has  boiled  away.  A 
portion  of  the  calomel  is  de- 
posited, together  with  the  con- 
densed vapour  of  the  steam,  on 
the  patient's  body,  and  is  there 
to  be  left.     The  quantity  of 
spirits  of  wine  used  upon  each 
occasion  is  so  regulated  that 
the  lamp  goes  out  of  its  own 
accord  about  the  same  time  as 
the  calomel  disappears.  The 
patient  then  gradually  uu  fastens 
the  cloak,  and  in  about  a  minute 
he  is  sufficiently  cool  to  put  his 
night-dress  on  without  much 
interfering  with  the  very  fine 
layer  of  calomel  which  covers 
his  body.    He  must  be  par- 
ticularly told  not  to  wipe  his 
skin,  as  by  so  doing  he  would 
necessarily  interfere  with  the 
action  of  the  medicine.  Should 
there  be  no  objection  on  the 
part  of  the  patient,  he  may  go 
to  bed  in  the  cloak  and  sleep 
in  it  either  for  a  part  or  the 
whole  of  the  night."* 

6.  Lapis  Diviniis. 

Sulphate  of  Copper,  Nitrate 
of  Potash,  and  Alum,  of  each 
equal  parts,  in  powder,  fused 
in  a  glazed  earthen  crucible, 
powdered  Camphor,  to  the  ex- 
tent of  part  of  the  whole, 
being  added  near  the  end  of  the 
process.    When  cold,  break  in 

•Article  "Syphilis,"  Holmes's 
System  of  Surgery,  by  Ilenry  Leo, 
2n(l  edit.  vol.  i.  p.  491. 


pieces  and  keep  in  a  closely 
stoppered  bottle.* 

6.  Diluted  Nitrate  of  Silver 

Points. 

These  are  made  by  fusing 
Nitrate  of  Potash  in  various 
proportions  with  Nitrate  of 
Silver;  thus  :+ 

No.  1  consists  of  1  Nitrate  of 
Silver  and  2  of  Nitrate  of 
Potash. 

No.  2  consists  of  1  Nitrate  of 
Silver  and  3  of  Nitrate  of 
Potash. 

No.  3  consists  of  1  Nitrate  of 
Silver  and  3i  of  Nitrate  of 
Potash. 

No.  4  consists  of  1  Nitrate  of 
Silver  and  4  of  Nitrate  of 
Potash. 

7.  Pasta  Zinci  Chloridi.  {Fh. 

Middlesex  Hospital.) 

This  paste  is  prepared  by 
first  making  the  Liqnor  Zinci 
Chloridi  cum  Opio,:):  and  then 
adding  Flour  to  render  it  of  a 
proper  consistence,  as  follows  : 
R  LiquoriH  Zinci  Chloridi 

cum  Opio       .    .    .  fl.oz.l 
Farinre  Tritici      .    .  gr.  120 

Mix  smoothly  in  a  mortar 
and  heat  over  a  water-bath  until 
of  a  proper  consistence. 

•  Squire's  Comp.  to  Brit.  Phar- 
naacop.,  5th  edit.  p.  96. 

t  Squire's  Comp.  to  British  Phar- 
macop.,  5th  edit.  p.  40.  . 
t  Liquor  Zinci  Chloridi  cum  Opto. 

T}.  Zinci  Chloridi  oz.  10 

Pulveris  Opii  oz-  Ij 

Acidi  Hvdrochlorioi  .    •   ■  ^  "J-*^ 
Aquara  BuUientem    .    .    •  ad  O  1 
Macerate  the  Opium  in  twelve 
ounces  of  the  boiling:   water  for 
twelve  hours,  add  the  acid  and  litter, 
then  dissolve  the  Chloride  of  Zmc 
in  tlie  filtered  liquid  and  make  up 
1  to  tweuty   ouDceB   with  distilled 
,  water. 
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8.  Pulvis  Caustica. 

R  Zinci  Chloridi    .  )  Pcartos 
Zinci  Oxidi     .    .  )  requales. 
Mix  them  intimately  with 
pestle  and  mortar.  Preserve 
111  a  well-stoppered  bottle. 

9.  Fotus  Belladonnae. 

Extract.  Belhidonnas  .    .  gr.  60 
To  be  dissolved  in  one  pint 
of  boiling  water  and  used  as  a 
fomentation. 

10.  Fotus  Papaveris. 

R  Capsul.  Papav.  contus.  oz.  1 
AquFe  destiliat.  .    .  il.oz.20 
Mix,  and  boil  for  a  tjuarter 
of  an  hour  ;  then  strnin  through 
muslin. 

11.  Gargarisma  Acidi  Hydro- 
chlorici. 

R  Acidi  Hydrochiorici 

diluti  fl.dr.2 

Decoct.  Quercus.    .  fl.oz.  20 
Misce. 

12.  Gargarisma  Aluminis. 

R  Aluminis     ,    .    .    g-.  120 
Tinct.  Myrrhaj  .    .     11.  dr.  4 
Aqufe  destiliat,  .  adfl.oz.20 
Misce. 

13.  Gargarisma  Potassae 

Chloratis. 

R  Potassfe  Chloratis  .    gr.  90 
Acidi  Hydrochiorici  .  min. 40 
Glycerini    ....   fl.oz. 1 
Aquae  Destiliat.   .  ad  fl.oz. 20 
Mix  the  acid  and  chlorate  in 
a  bottle  ;  cork  and  let  it  stand 
for  three  minutes  ;  then  add 
the  water  gradually  with  much 
shaking.    Lastly,  add  the  gly- 
cei'iue. 


14.  Gargarisma  Sodae 
Chloratae. 

R  Liq.  Sod/e  Chloratre  .  fl.dr.4 
Aquaj  destiliat.    .    ad  fl.oz. 8 
Misce. 

15.  Guttae  Atropiae  Sulphatis. 

li  Atropio3  Sulphatis  .  gr.  1  ad 


Aqnre  destiliat. 
JMisce. 


fl.oz.  1 


16.  Guttae  Atropiae  Sulphatis 
Foriiores. 

R  Atropire  Sulphatis    .  gr.4 
Aqufe  destiliat.  .    .    .  fl.oz.  1 
Misce. 

17.  Guttae  Daturiae. 

R  Daturiaj  Sulphat.  .    .  gr.2 
Aquas  destiliat.   .    .    .  fl.oz. 1 
Misce. 

18.  Guttae  Eserias. 

R  Eseria3  Snlphatisgr.2  ad  gr.4 
Aquaa  destiliat.  .  .  •  fl.oz. 1 
Misce. — To  be  dropped  into 
the  eye  to  produce  contraction 
of  the  pnpil.  It  is  the  most 
active  of  the  Calabar  Bean  pre- 
parations. 

19.  Guttag  Homatropin. 
Hydrobromat. 

R  Homatropin.  Hydrobromat. 

gr.  2 
.    .  fl.oz.l 


Aqua3  destiliat. 
Misce. 


20.  Guttae  Physostigmatis 
Fabae  (Calabar  Bbhii). 

R  Extract.  Physostigmatis 

Fabffi    .    .    .  gr.l  ad  gr.4 
Aquaj  destiliat.  .    .  fl.Jr.l 
Misce. 


FOEMULAKY. 


419 


21.  Guttee  Pilocarpise. 

R  Pilocai-pifB  Nitratis    .  gr.2 
Aquae  destillat.  .    .    .  fl.oz.l 
Misce. 

22.  Gattse  Argenti  Nitratis. 

R  Argenti  Nitratis   .    .  gr.l 
Aquce  destillat.  .    .  fl.oz.l 
Misce. 

23.  Guttae  Argenti  Nitratis 

Fortiores. 

ft  Argenti  Nitratis  .    .  gr.2 
Aqiise  destillat.  .    .      fl.oz.  1 
Misce. 

24.  Gattse  Potassii  lodidi. 

R  Potassii  lodidi     .    .  gr.3 


Aqufe  destillat. 
Misce. 


fl.oz.l 


25.  Gattse  Zinci  CMoridi. 

R  Zinci  Chloridi  .    .    .  gr.l 
Aquffi  destillat.  .    .    .  fl.oz.l 
Misce. 

26.  Guttae  Zinci  Sulphatis. 

R  Zinci  Sulphatia  gr.l  ad  gr.2 
Aquae  destillat.    .    .  fl.oz.l 
Misce. 

27.  Guttae  Cupri  Sulphatis. 

R  Cupri  Sulphatis    .    .  gr.2 
^  Aquaj  destillat.  .    .  .^fl.oz.l 
Misce. 

28.  Guttae  Opii. 
R  Vini  Opii   ....  fl.dr.2 


Aqufe  destillat. . 
Misce. 


fl.dr.6 


29.  Guttae  Terebinthinae. 

R  01.  Terebinthinae     .  fl.dr.l 
01.  Olivfie         .    .    .  fl.dr.7 
Misce. 


30.  Injectio  Morphiae  Hypo- 
dermica  P.B, 

A  solution  of  Acetate  of 
Morphia  containing  one  grain 
of  the  acetate  in  twelve  minims 
of  the  injection. 

Dose,  1  to  6  minims. 

31.  Injectio  Morphiae  et 
Atropise. 

R  Atropiaj  Sulphatis  .    .  gr.l 
Inject.  Morphiae  Hypo- 

dermicc-e  P.B.     ."    .  fl.dr.6 
Misce. 
Dose,  1  to  4  minims. 
Three  minims  contain  :Jth 
of  a  grain  of  acetate  of  mor- 
phia and  T^th  of  suljiliate  of 
atropia. 

32,  Liniment.  Aconiti. 

R  Linimenti  Aconiti    .  fl.dr.4 
Linimenti  Saponis  .    .  fl.dr.6 
Misce. 

33.  Liniment.  Ammonias. 

R  Liq.  AmmonicTB    .    .  fl.dr.4 

01.  OlivM  fl.dr.4 

Misce. 

34.  Liniment.  Aconiti  cum 
Belladonna. 

R  Tinct.  Aconiti  (Fleming's) 
n.dr.4 

Liniment.  Belladonna  fl.oz.  li 
Misce. 

35.  Linimentum  Belladonnee 

cum  Glycerino. 

R  Extracti  Belladonna  gr.240 
Glycerin!    ....  ti.oz.-k 
Misce. 

36.  Linimentum  Chloroformi. 

R  Chloroform!  .    .    .  fl.dr.4 

01.  Olivse    ....  fl.dr.4 
Misce. 
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37.  Linimentum  Calcis  cum 
Creta. 


R  Olei  Lini, 

Liquoris  Calcis  .  .  aa  fl.oz.4 

Crette  Preparate  .    .  oz.2 
Misce. 

38.  Liuctus. 

B.  Theriacue  oz.l 

Pulv.  TragacantliEe  .  .  gi'.25 
Syrupi  Papaveris  .  .fl.clr.6 
Tinct.  Scillaa  .  .  .  fl.clr.2 
Acid.  Sulphuric,  dilut.  niin.SO 

Aqiiaa  fl.oz  2 

Misce. 


Dose,  from  a  half  to  two  tea- 
spoonfuls. 

39.  Lotio  Atropiee. 


B  AtropisB  Sulphatis  .      gr.  1 
Aqua3  Sambuci     .    .  fl.oz. 2 
Aqiise  destillat.    .    ad  fl.oz. 8 
Misce. 


40.  Lotio  BelladonnaB. 

B  Extracti  Belladonnse  .  gi-.40 
Aqu83  destillat.      .    .fl.oz. 8 
Misce. 

41.  Lotio  Belladonnse  cum 
Alumina. 

B  Liquor.  Belladonnse 

(Battley's)     .    .    .  fl.dr.l 
Aluminis  .        .    .    .  gr.24 
Aquse  Sambuci  .    .    .  fl.oz. 2 
Aquse  destillat.  .    .  ad  fl.oz. 8 
Misce. 

42.  Lotio  Stramonii. 

B  Extracti  Stramonii   .  gr.4 
Aquse  Lauro-Cerasi  .fl.dr.4 
Aquse  destillat.  .    .  ad  fl.oz.8 
Misce. 

43.  Lotio  Opii. 

R  Extracti  Opii  Hquidi  fl.dr.2 
Acid.  Hydrocyanici  dilut.  ni30 
Aqna;  destillat.    .    ad  fl.oz.  8 
Misce. 


44.  Lotio  Conii  cum  Opio. 

B  Extracti  Conii    .    .  gr.30 
Extracti  Opii  Liquidi  fl.dr.l 
Aqua;  ferventis  .    .  .fl.oz.8 
Misce. 

45.  Lotio  Acidi  Boracici, 

B  Acid.  Boracici  .  gr.4  to  gr.  6 
Aqua3  destillat.  .    .      fl.oz. 1 
Misce. 

46.  Lotio  Resorcini. 

B  Resorcini  ....  gr.36 
Aquae  destillat.     .    .  fl.oz.8 
Misce. 

47.  Lotio  Aluminis. 

B  Aluminis  gr.6 

AquK  destillat.   .    .     fl.oz.  1 
Misce. 

48.  Lotio  Aluminis  Mit. 

B  Aluminis    ....  gr.4 
AquoB  destillat.    .    .    .  fl.oz.  1 
Misce. 

49.  Lotio  Aluminis  cum 

Atropia. 

B  Aluminis   ....  gr.24 
Atropia3  Sulphatis  .    .     gr.  1 
Aqua3  destillat.  .    .    .  fl.oz.8 
Misce. 

50.  Lotio  Alum,  cum  Zinci 
Sulph. 

B  Aluminis  gr.3 

Zinci  Sulphatis  .    .    .  gr.l 
Aquas  destillat.  .    .    .fl.oz.  1 
Misce. 

51.  Lotio  Evaporans. 

B  Sp.  ^theris  Nitrosi  fl.dr.2 
Aceti  Aromatici    .    .  min.6 
Aquffi  destillat.     .    ad  fl.oz. 1 
Misce. 
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52.  Lotio  Plumbi. 

R  Plumbi  Acetatis  .    .  gr.2 
Acidi  Acetici  dilut.      .  min.2 
Aquas  destillat.  .    .    .  fl.oz.l 
Misce. 

53.  Lotio  Quinise  Sulphatis. 

R  Quiniffl  Sulphatis  .    .  gr.4 
Acid.  Sulphuric,  dilut. 

Tn,  i  vel  q.  B. 
Aqure  destillat.  .    ,    .  fl.oz.l 
Misce. 

Useful  as  a  local  application 
in  some  cases  of  Diphtheritic 
Ophthalmia. 

64.  Lotio  Zinci  Oxidi. 

RZinciOxidi    .    .    .  gr.90 

Glycerini  fl.dr.4 

Aquaa  Sambuci  .    .    .  fl.oz.2 
Aquse  destillat.  .    .  adfl.oz.8 
Misce. 

65.  Lotio  Glycerini. 

R  Glycerini       .    .    .  fl.dr.4 
Aquse  Flor.  Aurantii  .  fl.oz.2 
Aquae  destillat.  .    .  adfl.oz.8 
Misce. 

66.  Lotio  Acid.  Carbolic. 

R  Acid.  Carbolic,  pur. 

min.  2  to  min.B 
AquiB  destillat. .    .    .  fl.oz.l 
Misce. 

57.  Lotio  Hydrarg.  Per- 

chloridi. 

R  Hydrarg.  Perchloridi  gr.i 
Aquse  destillat. .    .    .  fl.oz.l 
Misce. 

58.  Lotio  Acidi  Tannici. 

R  Acidi  Tannici  .    .    .  gr.30 
Sp.  Vini  rectificati .    .  fl.dr.4 
Aqure  RosEe  ....  fl.oz.2 
Aquoe  destillat. .    .  adfl.oz.3 
Misce. 


59.  Lotio  Boracis  cum 

Glycerino. 

R  Boracis  gr.l20 

Glycerini     ....  fl.oz.i 
Aqupe  Sambuci .    .    .  fl.oz  2 
Aqute  destillat.     .  adfl.oz.8 
Misce. 

Very  useful  in  eczema  of  the 
face  and  eyelids. 

60.  Lotio  Boracis  cum 

Plumbo. 

R  Liquor.  Plumbi  Subacetatis 
min.  30 

Boracis  gr.60 

Glycerini  fl.dr.2 

Aqute  destillat. .    .  adfl.oz.8 
Misce. 

Useful  in  eczema  of  the  face 
and  eyelids. 

61.  Lotio  Boracis  cum  Soda. 

R  Sodfe  Bicarb.  .  .  .  gr.GO 
Boracis  .  .  •  .  •  gr-60 
Acid.  Hydrocyanici  diluti 

min. 40 

Aqupe  Sambuci  .    .    .  fl.oz.2 
Aqufe  destillat.  .    .  ad  fl.oz.8 
Misce. 

Useful  in  eczema  of  the  face 
and  eyelids. 

62.  Lotio  Arnicas. 

R  Tincturse  ArnicEe      min  30 
AquEe  destillat. .    .    .  fl.oz.l 
Misce. 

63.  Lotio  Nigra. 

R  Calomelanos  .  .    .  gi'-60 

Mucilag.  Acacioe  .    .  fl.dr.4 

Liquor.  Calcis  .  .  ad  fl.oz.8 
Misce. 
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64.  Lotio  Rubra. 

R  Zinci  Sulphatis    .    .  gr.l 
Sp.  Eosmarini, 
Tinct.  Lavandula3  comp. 

aa  mill.  15 
Aquae  destillat.  .    .    .  fl.oz.l 
Mi  see. 

65.  Mistura  Antimonii 
Tartarati. 

li  Vin.  Antimonialis    .  fl.dr,-^ 
Liq.  Ammon.  Acetati.s  fl.dr.l 
Tinct.  Hyoscyami .      min  20 
Aqum  destillat.     .  adfi.oz.l 
Misce. 

66.  Mistura  Potassae  Citratis. 

li  Potassae  Bicarb.  .  .  gr.20 
Sp.  Ammon.  Aromat.  fl.dr.J 
Tine.  Aurantii  .  .  fl.dr.^ 
Aqna3  destillat.  .  .fl.0z.i4 
To  be  taken  in  effervescence 

witli 

Acid.  Citric,  gr.  14. 
dissolved  in  one  tablespoonful 
of  water. 

The  Sp.  Ammon.  Aromat. 
may  be  omitted  if  desired. 

67.  Mistura  Chloroformi  cum 

Ammonia. 

R  Ammoniaj  Garb.    .  .  gr.3 

Sp.  Chloroformi  .    .  min. 15 

Tinct.  Aurantii  .    ,  .  fl.dr.J 

Aquas  destillat.  .    .  fl.oz.lj 
Misce. 

68.  Mistura  Salinae. 
R  Potassse  Bicarb.    .    .  gr.  10 
Spirit.  yEtheris  Nitrosi  fl.dr.^ 
Liq.  Ammoniee  Acetatis  fl.dr.  1 
Aqua3  destillat.  .    .  adfl.oz.l 
Misce. 

69.  Mistura  Cinnamomi. 

R  Tinct.  Cinnamomi    .  fl.dr.l 
Aquse  destillat.  ,    .    .  fl.oz.l 
Misce. 


70.  Mistura  Cinnamomi  cum 
Acido. 

R  Tinct.  Cinnamomi    .  fl.dr. J 
Acid.  Nitro-Muriatic  dilut. 

min. 10 

Aqua3  destillat..    .  adfl.oz.l 
Misce, 

71.  Mistura  Boracis. 

R  Boracia     .    .    .    .  gr.60 
Sp.  iRtheris  Nitrosi  .  fl.dr.4 
Syrup.  Aurantii    .    .  fl.dr.4 
Aquse  destillat.     .   ad  fl.oz.8 
Misce. 
Dose,  1  ounce. 

72.  Mistura  Ergotae. 

R  Extracti  Ergotae  liquidi 

min.SO 

Tinct.  Aurantii    .    .  min.SO 
Aquse  destillat.    .  adfl.Qz.l 
Blisce. 

To  be  taken  twice  a  day. 

73.  Mistura  Nucis  Vomicae. 

R  Tinct.  Nucis  Vomicae  min. 15 
Infus.  Gentian,  comp.  fl.oz.l 
Misce. 

74.  Mistura  Acidi  cum  Tinct. 
Nucis  Vomicae. 

R  Acidi  Nitro-Muriatici  dilut. 

min.  10 

Tinct.  Nucis  VomicEe  min.  15 
Tinct.  Chiratffi   .    .    min. 15 
Aqure  destillat.  .    .  fl.oz.l 
Misce. 

75.  Mistura  Acidi  cum 
Cinchona. 

R  Acidi  Nitro-Muriatici  dilut. 

min.  10 

Tinct.  Cinchonje    .  .fl.dr.i 
Decoct.  Cinchonae  .  .fl.oz.l 
Misce. 
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76.  Mistura  Cinclionae  cum 
Opio. 

R  Extract.  Cincliouas  Flav. 

liquid  mill. 15 

Acidi  Nitrici  dilut.  .  min.lO 
Tinct.  Opii  .  .  min.5  to  10 
Aquaj  destillat.  .    .    .  fl.oz.l 

Misce. 

77.  Mistura  Cinchonise. 

B.  Cinchoaise  Siilpliatis  gr.3 
Acidi  Sulphurici  dilut.  min.lO 
Aqua3  destillat.     .    .  fl.oz.l 
Misce. 

78.  Mistura  Croton  Chloral. 

E  Croton  Chloral      .    .  gr.2 
Tinct.  Aurantii  .    .  .fl.dr.^ 
Pulv.  Gum  Tragacantb.  gr.3 
Aquae  destillat.  .    .    .  fl.oz.l 
Misce. 

To  be  taken  every  one  or  two 
hours  for  three  doses  o)ili/,  until 
relieved. 

79.  Mistura  Quiniae. 

R  Quinine  Sulphatis .    .  gr.l 
Acid.  Sulphuric,  dilut.  miu.lO 
Tinct.  Aurantii  .    .    .  fl.dr.4 
Aqu»  destillat. .    .  .fl.oz.l 
Misce. 

80.  Mistura  Qainise  cum 
Ferro. 

Be  Quinire  Sulphatis, 
Ferri  Sulphatis  .    .     aa  gr.l 
Acidi  Sulphurici  diluti  min.5 
Aqu£e  destillat. .    .    .  fl.oz.l 
Misce. 

81.  Mistura  Ferri  Perchloridi 
cum  Quinia. 

R  Quiniffi  Sulphatis     .  gr.l 
Tinct.  Ferri  Perchlorid.  min.5 
Acidi  Nitrici  dibiti .    .  min.5 
Aquse  destillat.  .    .  ad  fl.oz.l 
Misce. 


82.  Mistura  Ferri  et  Ammo- 

niae  Citratis. 
R  Ferri  et  Ammonias  Citratis 

gT.5 

Acidi  Citrici ....  gr.3 
Syrup.  Aurantii     .    .  fl.dr.4 
Aqua3  destillat.  .    .    .  fl.oz.l 
Misce. 

83.  Mistura  Ferri  Sulphatis. 

R  Ferri  Sulphatis    .    .  gr.l 
Acidi  Sulphiu'ici  diluti  min.lO 
Aquie  destillat.  .    .    .fl.oz.l  4 
Misce. 

84.  Mistura  Ferri  Perchloridi. 

R  Tinct.  Ferri  Terchloridi 

min.lO 

Aqua3  destillat.  .    .  .fl.oz.l 
Misce. 

85.  Mistura  Ferri  Perchloridi 

cum  Acido. 

R  Tinct.  Ferri  Perchloridi 

min.lO 
Acid.  Hydrochloric,  dilut. 

min.lO 

Aqufe  destillat.      .  fl.oz.li 
Misce. 

To  be  taken  in  water  twice  a 
day. 

86.  Mistura  Ferri  Perchloridi 

cum  Strychnia. 

R  Tinct.  Ferri  Perchloridi 

min.lO 

Liquor  Strychnise  .    .  min.  5 
Aquce  destillat. .    .    .  fl.oz.l 
Misce. 

87.  Mistura  Ferri  cum  Tinct. 

Digitalis. 

R  Tinct.  Ferri  Perchloridi 

min.lO 

Tinct.  Digitalis     .    .  min.5 
InCus.  Quassise  .    ,  ad  fl.oz.l 
Misce. 
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88.  Mistura  Ferri  Peroxidi  et 
Ammon.  Sulphat. 

B,  Ferri  Pcroxid.  et  Ammon. 
Siiiph.  (Iron  Alum).    .  gr.5 
Tiiict.  Oalnmbse    .  min.30 
Aqiiaj  destillat. ,    .  fl.oz.l| 
Misce. 

89.  Mistura  Ferri  cum 

Ergota. 

li  Tinct.  Ferri  FerchloriJi 

min.lO 

Tinct.  Ergotae  .    .     min.  15 
Aquse  destillat.  .    .    .  fl.oz.l 
Misce. 

90.  Miatara  Gaaiaci  cnm 
Cinchona. 

ft  Tinct.Guaiaci  Ammon.fl.dr.4 
Extracti  Cinchonae  FlaV£e 

liquidi  fl.dr.2 

Mucilag.  Acacise   .    .  fl.dr.6 
Aqnaj  destillat  .    .  ad  fl.oz.8 
Misce. 

Dose,  two  tablespoonfuls  in 
hair  a  glass  of  water  two  or 
three  times  a  day. 

91.  Mistura  Fotassii  lodidi. 

R  Potassii  Todidi     .    .  gr.4 
Potass.  Bicarbonat.    .  gr.5 
Tinct.  Cincbonse  Flav.  fl.dr.  i 
Aqiise  destillat  .    .    .  fl.oz.l 
Misce. 

92.  Mistura  Potassii  lodidi 

cum  Ferro. 

B  Potassii  lodidi  .  .  gr.  3 
Potassre  Bicarb.  .  .  gr.5 
Ferri  ct  Ammouice  Citratis 

gr.5 

Aquse  destillat.     .    .  fl.oz.l 
Misce. 


93.  Mistura  Potassii  lodidi 
et  Bromidi  cum  Ferro. 

B  Potassii  lodidi  .  .  gr.4 
Potassii  Bromidi  .  .  gr.5 
Ferri  et  Ammonia  Citratis 

gr.5 

Aqufe  destillat     .    .  fl.oz.1 
Misce. 

94.  Mistura  Potass.  lodidi  cum 
Ammonia. 

B-  Potassii  lodidi  .  .  gr.3 
Potassre  Bicarb.  .  ,  gr.5 
Ammon.  Carbonat.  .  gr.3 
Tinct.  Calumbffl  .  .  fl.dr.^ 
Aquae  destillat.  .  ad  fl.oz.l 
Misce. 

95.  Mistura  Potassii  lodidi 

cum  Colchico. 

B  Potassii  lodidi    .    .  gT.2 
PotassoE  Bicarb.     .    .    gr.  10 
Tinct.  Colchici  .    .    .  min. 10 
AquaB  destillat.  .    .    .  fl.oz.l 
Misce. 

96.  Mistura  Potassii  lodidi 

cum  Guaiaco. 

B  Potassii  lodidi  .  .  gr.2 
Tinct.  Guaiaci  Ammon.  fl.dr.^ 
Tinct.  Cincbonse  Flav.  fl.dr.^ 
Mucilag.  Acacise  .  .  fl.dr.^ 
Aqufe  destillat.  .  ad  fl.oz.l 
Misce. 

To  be  taken  in  half  a  glass  of 
water  twice  a  day. 

97.  Mistura  Potassii  lodidi 

et  Bromidi. 

B  Potass.  lodidi  .  .  gr.3 

Potass.  Bromidi  .  .  gr.5 

Potass.  Bicarb.  .  .  gr.5 

Tinct.  Calumbse  .  .  fl.dr.| 

Aqu33  destillat.  .  .  ad  fl.oz.l 
Misce. 
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98.  Mistura  Potassii  lodidi 
cum  Hydrarg.  Perchloridi. 

a  Hydrar,!:;-.  Percliloridi  gr.l 
Potassii  iodidi  .    .    .  gr.60 
Tinct.  CalnmbfB    .    .  fl.oz.2 
Aqufe  destillat.     .  adfl.oz.6 
Misce. 

Dose,  two  teaspoonfuls  in  a 
glass  of  water  two  or  three 
times  a  day. 

99.  Mistura  Potassii  Bromidi. 

E  Potass.  Bromidi 

gr.5  to  gr.lO 
Potass.  Bicarb.  ...  gr.5 
Tinct.  Calumbae     .    .  fl.dr.i 
Infus.  Calumbae     .    .  fl.oz.l 
Misce. 

100.  Mistura  Potassii  Bromidi 

cum  Ferro. 
R  Potass.  Bromidi 

gr.5  to  gr.lO 
Ferri  et  Ammonias  Ci- 

tratis  gr.5 

Tinct.  CalumbaB  .  .  fl.dr.J 
Aqure  destillat.  .    .  ad  fl.oz.l 

101.  Mistura  Hydrarg.  Per- 

cMoridi. 

B-  Liquor    Hydrarg.  Per- 
cbloridi  .    .    .    .  fl.dr.l 
Tinct.  Cinchonse  comp.  fl.dr.i 
Aqua3  destillat.    .    .  fl.oz.l 
Misce. 

102.  Mistura  Terebinthinee. 

B.  Olei  TerebinthiniE  min.l5 
Muoilaginis  Acacise  fl.dr.l 
Aquffi  Pimentse    .  ad  fl.oz.lj 
Misce. 

103.  Mistura  Gentianae  cum 
Aloes. 

7%  Decoct.  Aloiis  comp.  fl.dr.  12 
Tinct.  Gentianre  comp.  fl.dr.3 
Infus.  Gentiance  comp. 

ad  fl.oz.8 

Misce. 

Take  a  siithpart  twice  a  day. 


104.  Mistura  Magnesias  _ 

Composita. 

a  Magnesise  Carbonatis 

pond  gr-10 

Magnesias  Sulphatis  .  gr.60 
Aqua;  Menthas  Piperitfe 

fl.oz.l4 

Misce. 

105.  Mistura  Rhei  Comp. 

R  Rhei  Pulveris .  .  ,  gr.l5 
Magnesia;  Carbonatis.  gr.lO 
Sp.  Ammon.  Aromat.  fl.dr.J 
Tinct.  Ehei  .  .  .  fl.dr.l 
Aqufe  destillat.  .  adfl.oz.l^ 
Misce. 

106.  Pilula  Aloes  cum  Ferro. 

R  Extract]  Aloes  Socotvins, 
Ferri  Sulpbatis, 
Pnlv.  Zingiberis  .    .  aa  gr.  1 

Theriacse  q.a. 

Misce. 

107.  Pilula  Aloes  cum  Jalapa. 

R  Extract.  Aloes  Socotrinje 

Jalapje  Resinse  .  .  gr.li 
Pulv.  Gum.  Scammonii  gr.2 
Saponis  Mollis  .    .  _  .  gr.2 

Mix  and  divide  into  two 
pills. 

Dose,  1  or  2. 

108.  Pilula  Aloes  cum  Nnce 

Vomica. 

R  Extract!  Niicis  Vomicae  gr.J 
Extracti  Aloes  Socotrinse  gr.l 
Extract!  Hyoscyami    .  gr.2 
Misce. 

Dose,  1,  when  necessary. 

109.  Pilula  Belladonnse  cum 

Zinci  Sulphate. 

R  Extracti  Belladonnoe.  gr.J 

Zinci  Sulphatis  ...  gr.l 

Sacchari  Lactis     .    .  gr.l 

Theriacaa     ....  q.s. 
Misce. 
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110.  Pilula  Croton-Chloral." 

R  Croton-Chlonil  Jlydrat.  gr.3 
Glyceriiii  Tragacaiitb.  vcl 
Mucilag.  Acaciaj  .  q.s. 
Misoe. 

To  be  taken  every  one,  two 
or  three  lionrs  for  tliree  closes 
only  until  relieved. 

111.  Pilula  Cinclioniae  cum 

Ferro. 

R.  Cinchonife  Sulphatis, 
Ferri  Sulpliatis  .    .     aagr.  1 
Confectionis  Rosae  Caninseq.s. 
Misce. 

112.  Pilula  Quiniae  cum 
Opio. 

R  Quinige  Sulphatis     .  gr.l 
Pulv.  Opii     ....  gv.\ 
Misce. 

113.  Pilula  Colooynthidis  cum 

Hydrargyro. 

R  Pilulse  Hydrargyri, 
Extracti  Colocynthidis 

composili.    .    .  .aagr.2 
Extracti  Hyoscyami   .  gr.l 
Misce. 

114.  Pilula  ColocyntMdis  cum 

Rheo. 

R  Pilula}  Colocynthidis 

comp  gr.3 

Pilulffi  Rhei  comp.  .    .  gr.3 
Extracti  Hyoscyami     .  gr.2 
Mix  and  divide  into  two  pills. 
Dose,  1  or  2. 

115.  Pilula  Calomelanos  cum 

Colocynthide. 

R  Hydrargyri  Subchloridi  gr.l 
Extracti  Colocynthidis 

compositi.      .    .    .  gr.3 

Pulveris  Ipecacuanhse  .  gr.  | 
Misce. 
Dose,  1  or  2. 


116.  Pilula  Elaterii  Com- 

posita. 

R  Elaterii  gr.^ 

Extract.  Aloes  Socotrinre 

Extracti  Hyoscyami  .  gr.3 
Misce. 

117.  Pilula  Colcliici  Comp. 

R  Extract.  Colchici  Acetici  gr.l 
Pulv.  Ipeciicuanba3  comp.  gr.4 
Extracti  Hyoscyami    .  gr.l 
Misce. 

118.  Pil.  Cannabis  Comp. 

R  Extract.  Cannabis  Indies 

Extract.  Belladonnae  .      gr.  4 
Pulv.  GlycyrrbizEB     .  gr.2 
Misce. 

One  pill  at  night,  or  when  in 
great  pain. 

119.  Pil.  Calomel,  cum  Opio. 

R  Hydrarg.  Subchloridi 

gr.  1  ad  gr.2 
Pulv.  Opii    .    .  gr.|  ad  gr.  J 
Confect.  Rosas  Canine  q.s. 
Misce. 

120.  Pil.  Hydrarg.  cum  Opio. 
R  Pil.  Hydrarg.     .     .  gr.4 

Pulv.  Opii    ....  gr.s 
Misce. 

121.  Pil.  Hydrarg.  lodidi 

Virid. 

R  Hydrarg.  lodidi  Virid. 

gr.i  ad  gr.  1 
Extracti  Lactuca;  .    .  gr.2 
Misce. 

122.  Pil.  Sodse  Arseniatis. 

Bt  Sodffi  Arseniatis  .  .  gr.  jV 

Sacchari  Lactis    ,  .  gr.l 

Extract.  Lupuli    .  .  gr.3 
Misce. 
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123.  TJnguentum  Belladonnee. 

E  Extracti  Belladonnse.    oz.  4 
Glycerini     .    .    .  fl.dr.l 
Adipis  or  Vfiselino     .      oz.  i 
Misce. 

124.  Unguent.  Belladonnae 
Comp. 

Bt.  Hydrarg.  Ammoniati.  gr.5 
Extract.  Belladonnas  .  gr.lO 
Adipis  or  Vaseline     .     oz.  1 
Misce. 

To  be  rubbed  on  the  forehead 
and  temple.  The  surface  may 
be  then  covered  with  a  piece  of 
tissue  paper  to  prevent  the  hair 
getting  into  it. 

125.  Unguent.  Hydrarg.  cum 

Atropia. 

R  Atropise  Sulphatia   .  gr.l 
Unguent.  Hydrarg.    .  gr.l20 
Unguent.  Cetacei     .  gr.  240 
Misce. 

126.  Unguent.  Hydrarg.  cum 

Belladonna. 

R  Extract.  Belladonnaa.  gr.60 
Unguent.  Hydrarg.    .  gr.420 
Misce. 

To  be  rubbed  into  the  temple 
and  around  the  brow. 


127.  Unguentum  Hydrargyri 
cum  Opio. 

R  Opii  gr.60 

Unguenti  Hydrargyri  gr.420 
Misce. 

128.  Unguentum  Opii. 


R  Opii .  . 
Adipis 
Misce. 


.  gi-.60 
.gr.420 


129.  Unguent.  Hydrarg. 

Nitratis  dilut. 
R  Unguent.  Hydrarg. 

Nitratis     .    .         .  gr.20 
Unguent.  Cetacei  or 
Vaseline     ....  gr.l20 
Misce. 

130.  Unguent.  Hydrarg. 
Oxidi  Eubri  Dilut. 

R  Unguent.  Hydrarg.  Oxidi 
rubri   .    .    .  _  •  gr.20 
Unguent.  Cetacei  or  Vase- 
line  gr.l20 

Misce. 

131.  Unguent.  Hydrarg. 

Oxid.  riav. 
R  Hydrarg.  Oxid.  Flav. 

gr.  i  ad  gr.  1 
Unguent.  Cetacei  or  Vase- 
line gr.l20 

Misce. 

132.  Unguent.  Hydrarg. 
lodidi  Rubri. 

R  Hydrarg.  lodidi  Rubri 

gr.  10  to  gr.  15 
Unguent.  Cetacei  or  Vase- 
line  oz.l 

Misce. 

A  mercurial  counter-irritant. 

To  be  rubbed  into  the  temple 
at  night.  In  applying  this 
ointment  the  fingers  should  be 
covered  with  a  glove. 

133.  Unguent.  Iodoform. 

R  lodoformi  prcecipitati 

gr.  1  ad  gr.  2 

Vaseline  dr.  1 

Misce. 

134.  Unguentum  Stramonii. 

{Middlesex  Hospital. ) 
R  Foliorum  Stramonii  re 

centium  

Adipis  lb.  2 

Mix  the  bruised  leaves  with 
the  fat  and  expose  to  a  mild  heat 
until  the  leaves  become  fiiable, 
then  strain  through  linen. 


lb.4 
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135.  Mistura  Salina. 

R  Liquor  Ammonise  Citratis 

fl.clr.4 

Sp.  ^theris  Nitrosi  .  fl.dr.3 
Syrup.  Tolutani     .    .  fl.dr.4 
AquEe  destillat.  .    .  ad  fl.oz.4 
Misce. — Dose,  one  dessert- 
spoonful every  four  hours. 

136.  Mistura  An.timonii 
Tartarati. 

R  Vini  Antimonialis    .  fl.dr.2 
Liq.  Ammouice  Citratis  fl.dr.4 
Syrup.  Althsece  .    .    .  fl.dr.3 
Aquse  destillat.  .    .  ad  fl.oz.4 
Misce. — Dose,  one  dessert- 
spoonful between  2  and  4  years 
of  age  ;  one  tablespoonful  be- 
tween 4  and  8. 

137.  Mistura  Potaasae 
Chloratis. 

T3l  Potassffi  Chloratis    .  gr.24 
Acid.  Hydrochloric,  dilut. 

mill. 24 

Syrupi  Aurantii    .    .  fl.dr.4 
Aqu!B  destillat.  .    .    .  fl.oz.4 
Misce. — One  tablespoonful 
three  times  a  day. 

138.  Mistura  Cinchonse  cum 
Acitto. 

R  Extract.  Cinchonse  flav. 

liquid  min.40 

Acidi  Nitrici  diluti  .  min.40 
Syrupi  Aurantii  .    .    .  fl.dr.3 
Aquaj  destillat.    .    ad  fl.oz.4 
Misce. — Dose,   one  table- 
apoonfuL 


139.  Mistura  Cinchonae  cum 

lufus.  Rosse. 

R.  Extract.  Cinchonae  flav. 

liquid  fl.dr.  1 

Syrup.  Aurantii     .    .  fl.dr.4 
Infusi  Kosse  Acidi  .  adfl.oz.6 
Misce. — One  tablespoonful 
twice  a  day. 

140.  Mistura  Cinchonse  cum 
Tinct.  Belladonnse. 

R  Extract.  Cinchonae  flav. 

liquid  min.5 

Acid.  Nitric,  dilut.  .  min.3 
Tinct.  Belladonnffi 

min.3  to  min.5 
Aquae  destillat.    .    ad  fl.oz.4 
Misce. — For  a  child  from  4 
to  7  years  of  age. 

141.  Mistura  Potassii  Bromid. 
cum  Tinct.  BelladonnsE. 

IV  Potassii  Bromid.  .    .  gr.2 
Tinct.  Belladounaa 

min,3  to  min.5 
Aquae  destillat.  .    .    .  fl.oz.^ 
Misce. — For  a  child  from  4 
to  7  years  of  age. 

142.  Mistura  Ferri  lodidi. 

R  Syrup.  Ferri  lodidi 

min.l0to20 

Glycerini  fl.dr.  J 

Aquse  destillat.  .    .  ad  fl.oz.4 
Misce. 
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143.  Mistura  Potassii  lodidi 
cum  Ferro. 

a  Potassii  lodidi .  .  .  gr.8 
Ferri  et  Ammoniae  Citratis 

gr.24 

Sacchari  albi     .    .    .  gr.60 
Aqure  destillat.  .    .  adfl.oz.4 
Misce. — One  dessertspoon- 
ful for  a  dose. 


144.  Mistura  Ferri  Citratis. 

R  Ferri  et  Ammonis  Citratis 
gr.30 

Sacchari  albi     .    .    .  gi\60 
Aquse  destillat.  .    .    .  fl.oz.4 
Misce. — One  dessert  to  a 
tablespoonful  twice  a  day. 

145.  Mistura  Ferri  Hypo- 

phospMtis. 

R  Syrup.  Ferri  Hypophos- 
pliitis     .    .    miu.l5  to  30 
Aqua3  destillat.  .    .    .  fl.oz-i 
Misce. 

146.  Mistura  Ferri  Phos. 

ph.atis  Comp. 

R  Synip.  Ferri  Pbosphatis 
comp.  (Parrish)  min.  30  to  60 
Aqua3  destillat.     .    .  fl.oz.J 
Misce. — To  be  taken  twice 
a  day  between  the  meals. 

147.  Mistura  Arsenicalis. 

R  Liquor  Arsenicalis  min.  1  to  2 
Syrup.  Aurantii  .  .min. 20 
Aquae  destillat.  .  .  fl.oz.4 
Misce. — To  be  given  twice 

a  day,  immediately  after  a  meal. 

For  a  child  from  4  to  7  years 

of  age. 


148.  Pulvis  Cinchonae  cum 

Soda. 

R  Pulveris  Cincboiipe  flavse, 
Soda  Bicarbonatis, 

partes  jequalea. 
Misce. — Dose,  gr.  5  to  gr.  10. 

149.  Pulv.  Ferri  Carbonat 

Saccharat. 

Dose,  gr.  3  to  gr.  6,  once  or 
twice  a  day. 

150.  Pulv.  Ipecac.  Comp.  cum 
Potass.  Nitrat. 

R  Pulvis  Ipecac,  comp.  .  gr.l 
PotassEe  Nitratis  .    .    .  gr.2 
Misce. 

151.  Pulvis  Hydrarg.  cum 
Creta  cum  Saccharo. 

R  Pulvis  Hydrarg.  cum 

Creta  gr.l 

Pulvis  Sacchari  albi .    .  gr.2 
Misce. 

152.  Pulvis  Alterativus. 

R  Hydrarg.  cum  Creta  .  gr.l 
Sodfe  Bicaibonatis  .    .  gr.2 
Pulvis  Ehei     .    .    .    .  gr.3 
Misce. — Dose.gr.  6togr.  12 

153.  Pulv.  Hydrarg.  cum 
Creta  cum  Rheo. 

R  Hydrarg.  cum  Creta  .  gr.l 
Pulv.  Ehei      .    .    .  .gr.2 
Misce. — Dose,  gr.  3  to  gr.  8 

154.  Pulvis  Scammonii  cum 
Jalapa. 

R  Pulv.  Scammonii  .    .  gr.  1 
Pulv.  Jalapaa  .    .    .  .gr.3 
Misce. 
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155.  Pulvis  Calomel  cum 

Blieo. 

R.  Fulv.  Rhei    .    .        .  gr.4 
Hydrargyri  Subcbloridi, 
Pulv.  Cretse  AromaticDe, 

aii  gr.  1 

Misce. — Dose,  gr.  3  to  gr.  8 

156.  Pulvis  Calomel  cum 

Jalapa. 

Pulv.  Jalapss     .    .    .  gr.4 
Hydrargyri  Subcliloridi, 
Zingiberis  .    .    .    .  aa  gr.  1 
Misce. — Dose,  gr.  3  to  gr.  6 


E  CHILDREN. 

157.  Pulvis  Calomel  cum 
Scammouio. 

B.  Pulv.  Scammonii   .    •  gr.4 
Hydrargyri  Subcliloridi, 
Sacchari  puriRcati    .   aa  gr.l 
Mitce. — Dose,  gr.  3  to  gr.  6. 

158.  Pulvis  Calomel  et  Scam- 
mon.  cum  Jalapa. 

B.  Hydrargyri  Subcbloridi  gr.l 

Scaoimonii  gr.2 

Pulv.  Jalapas  ....  gr.4 
Misce,— Dose,  gr.  3  to  gr.  7. 


TEST-TYPES 


IN   USE   AT  TUB 


MOORFIELDS, 

Corresponding  to  the  " Schrift-Sadcn'  of  Prof.  Edw.  Jaeger, 
of  Vienna. 


No.  1. — Gem, 

1  h*l  oow  been  in  (he  iale  fwelve  montlu,  aaJ.  I  thought  U  waa  time  to  go  all  round  it,  in  lenjch  of  its 
woojj,  ipringi,  and  creuks.  So  I  tet  oiT,  and  brought  liAok  w^th  me  Hmeu  And  gruiica  in  tlieir  iirimu,  lu^e 
ind  ripe  1  had  hung  tho  gmjiea  in  (he  sun  to  dry,  and  in  a  ftw  ilnj-n'  tliuo  went  to  fetch  them,  that  1 
might  lay  up  a  itore.  The  vale,  on  the  hank^  of  which  they  praw,  wa*  fresh  an.l  gr«eu,  and  a  clear,  bright 
itreun  run  through  it.  which  gave  ao  great  a  ihami  to  tha  spot,      to  make  me  wish  to  live  the>«.  But 


No.  2.~  Pearl 

there  was  no  view  of  the  sea  ft-oiu  this  rule,  while  from  my  house,  no  ships  could 
coine  on  niy  side  of  the  isle,  iiud  not  be  seen  by  me  ;  yet  the  cool,  soft  banks  were 
so  sweet  and  new  to  me  that  much  of  my  time  w.is  spent  there.  In  the  first  tif  the 
three  yeai-3  in  which  I  had  i,Town  corn,  I  had  sovfn  it  Soo  late ;  in  the  next,  it  was 
spoilt  by  the  drought ;  but  the  third  year's  crop  had  sprung  up  well.  I  found  that 
the  hares  would  lie  in  it  night  .and  day,  for  which  there  w.as  no  cure  but  to  plant  » 
thick  hedge  all  round  it;  and  this  took  me  more  than  three  weeks  to  do.    I  shot 


No.  4. — Million. 

the  hare.3  in  the  day  time ;  and  when  it  gi-ew  dark,  I  made 
fast  the  dog's  chain  to  the  gate,  and  there  he  stood  to  bark 
all  night.  In  a  short  time  tlie  corn  grew  strong,  and  at  last 
ripe;  but,  just  as  the  hares  had  hurt  it  in  the  blade,  so  now 
the  bu-ds  ate  it  in  the  ear.  At  the  noise  of  my  gim,  whole 
flocks  of  them  would  fly  up  ;  and  at  this  rate  I  saw  that  there 
would  be  no  corn  left ;  so  I  made  up  my  mind  to  keep  a  look 
out  night  and  day.    I  hid  by  the  side  of  a  liedge,  and  could 
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No.  6. — Bourgeois. 

see  the  birds  sit  on  the  trees  and  watch,  and  then 
come  down,  one  by  one,  as  at  first.  Now  each  grain 
of  wheat  was,  as  it  were,  a  loaf  of  bread  to  me.  So  the  * 
great  thing  was  to  get  rid  of  these  birds.  My  plan 
was  this,  I  shot  three,  and  hung  them  up,  like  thieves,  f 
to  scare  all  that  came  to  the  corn:  and  from  this  time, 
as  long  as  the  dead  ones  hung  there,  not  a  bird  carne 
near.  When  the  corn  was  ripe,  I  made  a  scythe  out 
of  the  swords  from  the  ship,  and  got  in  my  crop.  Few 

No.  8. — Small  Pica. 

of  US  think  of  the  cost  at  which  a  loaf  of  bread 
is  made.  Of  course,  there  was  no  plough  here  * 
to  turn  up  the  earth,  and  no  spade  to  dig  it 
with,  so  I  made  one  with  wood;  but  this  was  f 
soon  worn  out,  and  for  want  of  a  rake,  I  made 
use  of  the  bough  of  a  tree.  Wlien  I  had  got 
the  corn  home,  I  had  to  thrash  it,  part  the 
grain  from  the  chaff,  and  store  it  up.  Then 

No.  10 —Pica. 

came  the  want  of  a  mill  to  grind  it,  of 
sieves  to  clean  it,  and  of  yeast  to  make  * 
bread  of  it.  Still,  my  bread  was  made, 
though  I  had  no  tools;  and  no  one  could  t 
say  that  I  did  not  earn  it  by  the  sweat 
of  my  brow.  When  the  rain  kept  me 
in  doors,  it  was  good  fmi  to  teach  my 
pet  bird  Poll  to  talk;  but  so  mute  were 
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No.  12. — Great  Primer. 

all  tilings  round  me,  that 
the  sound  of  my  own  voice 
made  me  start.  My  chief 
wants  now  were  jars,  pots, 
cups,  and  plates,  but  I  knew 
not  how  I  could  make  them. 
At  last  I  went  in  search  of 
some  clay,  and  fomid  some 

No.  14. — DoiMe  Pica. 

a  mile  from  my  house ;  but 
it  was  quite  a  joke  to  see 
the  queer  shapes  and  forms 
that  I  made  out  of  it.  For 
some  of  my  pots  and  jars 
were  too  weak  to  bear 
their  own  weight;  and  they 
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No.  15, — 2-line  English. 

would  fall  out 
here,  and  in 
there,  in  all  sorts 

No.  16.— 2-line  Great  Frimer. 

of  ways;  while 
some  when 
they  were  put 

No.  18.— 2-line  DouUe  Pica. 

out  in  the 
sun  to  bake 
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A  BRASIONS  of  cornea,  75 
Abscess  of  cornea,  37 
,,         eyelid,  361 
„         orbit,  372 
Abscission  of  staphyloma  of  the  cornea,  64 
Acids,  injuries  from,  307 
Accommodation,  diseases  of,  247 
Acute  inflammatory  glaucoma,  119 
Alternating  strabismus,  274 
Amaurosis,  221 

,,       causes  of,  226 

from  disease  of  cerebrum,  225 

>>  „         cerebellum,  226 

)>         ,>        ,,         spinal  cord,  226 

>,         „     loss  of  blood,  228 

J,        ,,     reflex  imtation,  228 

),         ,,     tobacco,  221 

),        ,,     uterine  derangements,  227 

,,       monocular,  228 

,,       signification  of,  221 
Amblyopia,  228 

,,       signification  of,  228 
Anatomy  of  external  coats  of  optic  nerve,  21 5 

,,        fourth  nerve,  296 

,,        frontal  sinus,  407 

,,        optic  tract,  commissure  and  nerve, 

,,        parts  concerned  in  glaucoma,  1 26 

,,        sixth  nerve,  297 

,,        third  nerve,  294 
Anchyloblepharon,  364 
Aneurisms  of  orbit,  383 

,,       by  anastomosis,  389 

,,       diffuse,  386 

,,       spontaneous,  SSii 

,,       traumatic,  386 
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Aneurisms,  true  and  false,  386 

,,       treatment  of,  388 
Anomalies  of  refraction,  247 
Anterior  chamber,  dislocation  of  lens  into,  170 
,,        hsemorrhage  into,  103 

,,     staphyloma  of  the  sclerotic,  65 
Aquo-capsulitis,  89 
Arcus  senilis,  71 

Arlt,  Dr.,  operation  for  entropion,  339 
Artificial  pupil,  101 

with  a  broad  needle  and  Tyrrell's  hook,  101 
by  iridectomy,  102 
by  iridodesis,  103 
,,  division  of  iris  with  a  pair  of  scissors,  102 

,,    eyes,  313 
Ascending  optic  neuritis,  216 
Asthenopia,  269 

,,       from  hypermetropia,  269 
,,        ,,    insufficiency  of  tlie  internal  recti,  270 
Astigmatism,  261 

,,        compound,  263,  268 
irregular,  262 
mixed,  263,  269 
regular,  263 
simple,  263 

to  ascertain  the  presence  of,  263 

Couper's  method,  with  ophthalmoscope,  268 
Snellen's  method,  264 
,,      Tweedy's  method,  with  optometer,  265 
treatment  of,  263-269 
Atropia,  sulphate  of,  94 
Atrophic  cup  of  optic  nerve,  219 
Atrophy  of  optic  nerve,  218 

„       „      senile,  219 

from  tobacco,  221 


»> 
»» 
» 


BLACK  cataracts,  145 
Blennorrhcea,  316 
Blepharospasm,  351 
Bone  on  the  choroid,  199 

Bowman,  Sir  W.,  operation  for  conical  cornea,  60 

eapsulo-lenticular  catara'^t,  162 
ectropion,  345 
J,  spoon  for  traction  operation,  150 

Broad  needle,  143 

Buller's  eye  shield,  9 

Burns  and  scalds  of  eye,  306 

Burow's  operation  for  entropion,  338 
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riALABARbean,  98 

^    Calcareous  film  of  cornea,  5i 

Canaliculus,  to  slit  up  the,  322 

Can  alar  forceps,  169 

Capsular  cataract,  161,  166 

,,     opacities,  166 

>.  ,,       varieties  of,  161,  166 

.»  treatment  of,  167 

Capsule,  opaque,  needle  operation  for,  167 

)i  »      operation  with  two  needles  for,  168 

)i  Ji  J,         „     canular  forceps  for,  16? 

Capsulo-lenticular  cataract,  161,  166 
Carter's  fixed  ophthalmoscope,  240 
Caries  of  orbit,  382 

Casualties  after  an  extraction  of  cataract,  157 
Cataract,  137 

„      black,  li5 

„     capsular,  161,  166 

„     capsulo-lenticular,  161,  166 

,,     causes  of,  137 

„     congenital,  138 

II  „       operations  for,  139-144 

„     cortical,  139 

„     diabetic,  137,  162 

„      fluid,  162 

„     hard,  138,  145 

,,        ,,    treatment  of,  146 

„        „    operations  for,  147-156 

„       „    casualties  after  an  operation  for,  157 

„       „    treatment  after  extraction  of,  156 

„     infantile,  138 

„      lamellar,  138 

„     nuclear,  145 

„     pyramidal,  161 

„      secondary,  165 

„     senile,  137,  146 

„     soft,  138 

„     striated,  145 

„     traumatic,  138,  163 

„      treatment  by  flap  extraction,  147 

I)  II       Oraefe's  modified  linear  extraction,  151 

1.  i>       linear  extraction,  Gibson's,  141 

II  1,        Liebreich's  operation,  154 

11  >»        Macnamara's  operation,  155 

II         II       Pagenstecher's  extraction,  155 

11  „        solution,  140 

II  II       suction,  144 

II  II       traction  operation,  149 

Catarrhal  ophthalmia,  I 
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Chalazion,  356 

Chloride  of  ziac,  use  of,  in  removal  of  orbital  tumours,  402-406 
Choked  disc,  213 

Choroid,  colloid  degeneration  of,  201 
„      deposits  of  bone  on,  19& 
„      diseases  of,  194 
„      hasmonhage  from,  20S 
,,      injuries  of,  203 
Choroid,  melanotic  cancer  of,  20& 
sarcoma  of,  207 
,,  ,,  originating  in  lost  eyes,  210 

„  ,,  melanotic,  209 

,,       tubercles  in,  202 
,,       tumours  of,  207 
Choroiditis,  disseminated,  194 
,,         suppurative,  197 
Choroido- iritis,  107,  108 
Chronio-pseudopsis,  231 
Chronic  glaucoma,  122 

„      interstitial  corneitis,  32         '  ^ 
„       ophthalmia,  3 
Cilia  forceps,  332 
Ciliary  muscle,  paralysis  of,  285 
„      spasm  of,  287 
„       staishyloma,  65 
Colour  blindness,  231 
Colobomaofiris,  131 
Colloid  degeneration  of  choroid,  201 
Concomitant  strabismus,  27& 
Congenital  cataract,  138,  139 

„        tumour  of  orbit,  40  0 
Conical  cornea,  56 

„         „     operations  for,  59 
Conjunctivitis,  acute,  1 

follicular,  22 
Conjunctiya,  diseases  of,  1 

„       fibro-fatty  tumours  of,  28 
„       foreign  bodies  on,  72 
„       cysts  of,  29 
„       cuticular,  24 
*         „       dislocation  of  lens  beneath,  174 
„       ecchymosis  of,  29 
„       injuries  of,  29 
„       iacerations  of>  30 
„       pemphigus  of,  25 
„       warts  0^  29 
Consecutive  or  secondary  glaucoma,  124 
Convergent  strabismus,  276 
Coredialysis,  104 
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Coraea,  diseases  of,  31 
„       abrasions  of,  75 
,,       calcareous  film  of,  54 
„       conical,  56 
,,       fistula  of,  50 
,,       nebula  of,  51 
,,       leucoma  of,  52 
„       opacity  of,  from  lead,  53 

staphyloma  of,  61 
„.  „  partial,  61 

,,  ,,  complete,  63 

„       ulcers  of,  43 
„  „         chronic  vascular,  49 

„  ,,         superficial,  44 

,,  „       nebulous,  44 

,,       transparent,  45 
»  „       deep,  45 

„  ,,         ,,     crescentic  or  chiselled,  47 

„  „  ,,     sloughing,  46 

„       injuries  of,  72 
„       abscess  of,  37 
„       foreign  bodies  on,  72 
„       paracentesis  of,  33 
„       penetrating  wounds  of,  76 
,,       tattooing  the,  53 
Corneitis,  31 

chronic  interstitial,  32 
,,       diffuse  suppurative,  36 
,,       general  treatment  of,  34 
,,       marginal,  39 
,,       strumous,  34 
Corneo-iritis,  43 
Cortical  cataract,  139 
Couper,  Mr.,  on  astigmatism,  268 
Critcbett's  canaliculus  director,  322 
,,       operation  for  iridodesis,  103 

,,  divergent  strabismus,  2 

,,       spoon  for  traction  operation,  150 
Crossed  diplopia,  288 
Cup,  atrophic,  219 
, ,    glaucomatous,  120 
,,    physiological,  121 
Curette,  143 

Cuticular  conjunctiva,  24 
Cyclitis,  66 
Cysticercus  on  iris,  93 
Cystoid  cicatrix,  1 60 
Cystotome,  Graefe's,  148 
Cysts  of  conjunctiva,  29 
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Cysts  of  iris,  92 

,,       lachrymal  gland,  825 

retina,  193 
„       eyelid,  356 

sebaceous,  358 


T)ACRYO-ADENITIS,  324 

Dacryo-cystitis,  319 
Dacryops,  325 

,,       fistulosus,  325 
Daturine,  sulphate  of,  95 
Deposits  of  bone  on  choroid,  199 
Dermoid  tumours  of  cornea,  28 

,,       cysts,  358 
Descending  optic  neuritis,  211 
Detachment  of  retina,  188 
Diabetic  cataract,  137,  162 
Dichromic  vision,  231 
Dieffenbach's  operation  for  ectropion,  344 
Diffuse  suppurative  corneitis,  36 
Diplopia,  288 

crossed,  288 

,,       homonymous,  288 
Diphtheritic  ophthalmia,  13 
Direct  examination  with  ophthalmoscope,  242 
Diseases  of  accommodation,  247 

,,         choroid,  194 
conjunctiva,  1 

,,        cornea  and  sclerotic,  31 

,,        crystalline  lens,  137 

,,        eyelids,  329 

,,        frontal  sinus,  407 
iris,  82 

,,        lachrymal  apparatus,  315 

,,         optic  nerve,  211 

,,        orbit,  372 
retina,  177 

,,        vitreous,  131 
Dislocation  of  lens  into  anterior  chamber,  170 

,,  vitreous,  172 

,,         beneath  conjunctiva,  174 

„  ,,         partial,  176 

Disseminated  choroiditis,  194 
Distension  of  frontal  sinus,  407 
Distichiasis,  331 
Divergent  strabismus,  277 
Dixon,  Mr.,  on  granular  lids,  19 
Duboisine,  sulphate  of,  96 
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■pCCHYMOSIS  of  conjunctiva,  29 
^  „  eyelids,  360 

Ectropion,  340 

,,      from  purulent  ophthalmia,  6 
,,      treatment  of,  341-348 
Eczema  of  eyelids,  331 
Embolism  of  central  artery  of  retina,  192 
Entropion,  336 

,,       chronic,  337 

,,       spasmodic,  336 

,,       treatment,  337-340 

„       Burow's  operation  for,  338 
Epicanthus,  360 
Epiphora,  315 

,,       causes  of,  315 

,,       from  obstruction  by  tumours,  321 
Episcleritis,  71 
Epithelioma  of  eyelid,  354 
Eserine,  sulphate  of,  99 
Excision  of  eye,  311 
Exophthalmic  goitre,  392 
Exophthalmos,  372 

Extraction  of  cataract.    See  Cataract,  Treatment  of 
Exudative  choroiditis,  194 
Eye,  excision  of,  311 

,,    rupture  of,  throug'i  sclerotic,  78 
Eyelashes,  operation  for  the  removal  of,  332 
Eyelids,  diseases  of,  329 

,,       abscess  of,  361 

,,       blepharospasm,  351 

,,       distichiasis,  331 

,,       ecchymosis  of,  360 

,,       ectropion,  340 

..  ,,       operations  for  relief  of,  341-348 

,,  eczema  of,  331 
,,       entropion,  336 

)>  operations  for  relief  of,  337-340 

,,       epicanthus,  360 

,,       epithelioma  of,  354 

,,       hordeolus,  330 

,,       nictitation,  353 

,,       l  aralysis  of  orbicularis,  350 

,,       ptosis,  348 

,,       rodent  cancer  of,  354 

,,       syphilitic  ulcers  of,  353 

,,       tinea  tarsi,  329 

,,       trichiasis,  331 

,,       tumours  of,  356 

,,       nosvus  of,  357 
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Eyelids,  tarsal  cysts  of,  356 
,,      wounds  of,  362 
,,      xanthelasma  palpebrarum,  359 

"PIBRO-FATTY  tumours  of  conjunctiva,  28 
Field  of  vision,  to  ascertain  the,  235 
,,  „        map  out  the,  without  a  perimeter,  236 

Fine  needle,  141 
Fistula  of  cornea,  50 

,,        lachrymal  gland,  325 
,,  „        sac,  320 

Flap  extraction  of  cataract,  147 

„  „  accidents  during,  119 

Fluid  cataract,  162 
Fluidity  of  vitreous,  134 
Focal  illumination  of  eye,  243 
Forceps,  canular,  169 
cilia,  332 
,,       iris,  100 
„      Snellen's  eyelid,  333 
Foreign  bodies  on  conjunctiva,  72 
,,  cornea,  72 

in  orbit,  376 
,,         in  vitreous,  135 
„        within  the  eye,  302 
Formulary,  415 

Fourth  nerve,  paralysis  of,  296 
anatomy  of,  296 
Fractures  of  orbit,  375 
Frontal  sinus,  distension  of,  407 

„        „     causes  of,  408 

„        „    symptoms  of,  411 

„        „    treatment  of,  412 

„     sinuses,  anatomy  of,  407 

GLAUCOMA,  118 
„  acute  inflammatory,  119 

„  chronic  or  simple,  122 

„  consecutive  or  secondary,  124 

„  intermittent,  123 

„  occasional  complications  of,  125 

„  pathology  of,  126 

,,  premonitory  symptoms  of,  119 

„  traumatic,  125,  164 

Glancomatous  cup,  characteristics  of,  120 
Glioma  of  the  retina,  206 
Wlob  ,  to  ascertain  tension  of,  129 
,,     involuntary  oscillations  of,  300 
,,     protrusion  of,  372 
Goitre,  exophthalmic,  392 
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Gonorrhceal  ophthalmia,  S 
Grouty  iritis,  88 

Graefe's  operation  for  strabismus,  280 
knife  for  cataract,  151 
,,      modified  linear  extraction  operation,  151 
Granular  lids,  15 

,,        ophthalmia,  acute,  17 
Granulations,  trachomatous,  15 
,,        follicular,  22 
„        papilliform,  22 
Graves's  disease,  392 
Gunpowder,  injuries  from,  309 

TTARD  cataract,  138,  145 

Hiemorrhage  into  anterior  chamber,  103 

,,  between  choroid  and  retina,  203 

,)  ,,  sclerotic,  204 

,,  into  the  vitreous,  136,  204 

Hemiopia,  223 

Herpes  zoster  frontalis,  369 

Homatropine,  hydrobromate  of,  95 

Homonymous  diplopia,  288 

Hooks  for  strabismus,  279,  280 

Hook,  Tyrrell's,  102 

Hordeolus,  330 

Horn  spatula  for  excision  of  eyelashes,  334 
Hyalitis,  131 

simple,  131 
,,       suppurative,  132 
Hydrophthalmia,  60 
Bypersemia  of  retina,  177 
Hypermetropia,  255 

,,  absolute,  256 

acquired,  255 
,,  facultative,  256 

,,  latent,  256 

,,  manifest,  256 

,,  ophthalmoscopic  appearances  in,  258 

original,  256 

peculiarities  of  eye  in,  258 

resulis  of,  259 
,,  relative,  256 

to  ascertain  the  degree  of,  257 
„  treatment  of,  257 

Hypopion,  37 

TNDIRECT  examination  with  ophthalmoscope,  241 

Infantile  cataract,  138,  140 
Inflammation  of  choroid,  194 
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Inflammation  of  ciliary  body,  66 
cornea,  31 
iris,  82 

lachrymal  gland,  324 
,,       sac,  acute,  319 
,,  ,,       ,,    chronic,  316 

„  optic  nerve,  211 

retina,  178 
,,  vitreous,  131 

Injuries  of  eyelids,  360 

,,        eye  from  burns  and  scalds,  306 
„         gunpowder,  309 
„        lime,  304 
„         mortar  and  plaster,  305 
„         percussion  caps,  309 
,,  ,,        small  shot,  310 

,,  ,,         strong  sulphuric  and  nitric  acids, 

,,  vinegar  or  weak  acids,  308 

,,        choi-oid,  203 

conjunctiva,  29 
,,        cornea  and  sclerotic,  72 

iris,  103 
,,        lens,  163,  170 
,,        optic  nerve,  238 
Inoculation  for  cure  of  granular  lids,  20 
Intermittent  glaucoma,  123 
Interstitial  corneitis,  32 
Intra-ocular  tumours,  205 
Involuntary  oscillations  of  globe,  300 
Iridectomy,  operation  of,  99 

,,        knife,  99 
Irido-choroiditis,  107 
Iridodesis,  103 
Iridodonesis,  130 
Iris  forceps,  100 
diseases  of,  82 
coloboma  of,  131 
cysticercus  on,  93 
cysts  of,  92 

functional  derangements  of,  93 
injuries  to,  103 
melanotic  sarcoma  of,  93 
operations  on,  99 
prolapse  of,  105 
tremulous,  130 
Iritis,  82 

„    general  symptoms  of,  83 
„    gouty,  88 
„    primary,  82 
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Iritis,  rheumatic,  86 
,,    secondary,  83 
„    serous,  89 
„    suppurative,  90 
,,    syphilitic,  85 
„    traumatic,  90 

JEQUIRITY  seeds,  21 

TZERATITIS,  31 
-•^       ,,        punctata,  89 
Kerato-globus,  60 
Keratome,  99 
Keratonyxis,  140 

Knife,  cataract,  for  flap  extraction,  147 
,,     Graefe's,  for  cataract,  151 
,,     secondary,  for  cataract,  148 
,,     Weber's,  for  slitting  up  canaliculus,  322 

T  ACERATIONS  of  conjunctiva,  30 

Lachrymal  apparatus,  diseases  of,  315 
gland,  diseases  of,  S24 
y,  „     chronic  enlargement  of,  326 

„  „     cysts  of,  325 

„  „      hyperti-ophy  of,  326 

,,  „     inflammation  of,  324 

„     fistula  of,  325 
„     removal  of,  323 
,,  ,,     sarcoma  of,  327 

„       sac,  acute  inflammation  o-f,  319 
,,        ,,    chronic  inflammation  of,  316 
,,        ,,    fistula  of,  320 
,,        ,,    stricture  of,  316,  317 
,,        ,,    obliteration  of,  322 
Lagophthalmos,  350 
Lamellar  cataract,  138 
Lateral  illumination  of  eye,  243 
Lens,  crystalline,  diseases,  of,  137 

,,  dislocation  of,  into  anterior  chamber,  170 
,,  , ,  vitreous,  172 

,,  ,,  beneath  conjunctiva,  174 

,,    partial  dislocations  of,  175 
Lenses,  metrical  system  of  numbering,  271 
Leucoma  of  cornea,  52 
Levator-palpebrse,  paralysis  of,  348 
Liebreich's  operation  for  strabismus,  281 

,,  „  cataract,  154 

Lime,  injuries  from,  304 
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Linear  extraction  of  cataract,  141 
Lippitudo,  329 

Lodgment  of  foreign  bodies  in  the  eye,  302 

TUTACNAMARA'S  operation  for  cataract,  155 

-^'•^    Marginal  corneitis,  39 

Meibomian  cysts,  356 

Melanotic  sarcoma  of  choroid,  209 

,,  iris,  93 

Metrical  system  of  numbering  glasses,  271 
Miners'  nystagmus,  300 
Modified  linear  extraction,  151 
Moorfields'  operation  for  strabismus,  279 
Mortar,  injuries  from,  305 
Mucocele,  316 
Muscae  volitantes,  132 
Mydriasis,  93 
Mydriatics,  94 
Myotics,  98 
Myopia,  249 

complications  of,  254 
,,     general  directions  for,  255 
,,  ,,     rules  for  selection  of  glasses  in,  253 

,,      ophthalmoscopic  appearances  in,  250 
,,      treatment  of,  251 


Nebula  of  cornea,  51 
Needle,  broad,  143 
„      fine,  141 

,,       operation  for  capsular  opacities,  167 
Nephritic  retinitis,  180 
Neuritis,  pathology  of,  214 
Neuro- retinitis,  216 
Nictitation,  353 
Night-blindness,  229 
Nuclear  cataract,  145 
Nyctalopia,  229 
Nystagmus,  300 


OBLITERATION  of  lachrymal  sac,  322 
Onyx,  37 
„     Samesch's  operation  for,  39 


Myosis,  96 
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miners',  300 
Toluntary,  301 
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Opacity  of  cornea  from  lead,  53 
Opacities  of  capsule  of  lens,  166 

„  vitreous,  133 

Opaque  optic  nerve  fibres,  239 
Operations.    See  Separate  Headings 
Ophthalmia,  catarrhal,  1 

,,  chronic,  3 

„  diphtheritic,  13 

„  gonorrhoeal,  8 

,,  granular,  15 

„  neonatorum,  4 

„  phlyctenular,  40 

„         purulent,  7 

II  ,1       of  newly  born  infants,  4 

>>  „        contagious,  7 

,,  scrofulous,  40 

,,         sympathetic,  110,  111 
Ophthalmitis,  197 
Ophthalmoscope,  the,  240 
„  fixed,  240 

„  how  to  work  with  the,  240 

direct  examination  with,  242 
„  indirect  examination  with,  241 

Optic  nerve,  diseases  of,  211 
„  atrophy  of,  218 
>i  from  tobacco,  221 

„        fibres,  opaque,  239 
,,        injuries  of,  238 
,,        senile  atrophy  of,  219 
,,        tumours  of,  237 
Optic  neuritis,  ascending,  216 
,,  descending,  211 

Orbicularis,  paralysis  of,  350 
Orbit,  abscess  of,  372 

,,  acute  inflammatory  exudation  into,  406 

, ,  aneurisms  of,  383 

,,  caries  of,  382 

, ,  congenital  tumours  of,  400 

,,  foreign  bodies  in,  376 

,,  fractures  of  the  bones  of,  375 

,,  naevus,  venous,  of,  390 

,,  necrosis  of,  382 

,,  penetrating  wounds  of,  380 

,,  periostitis  of,  380 

,,  tumours  of,  395 

"        "  1-  Those  which  originate  within  orbit,  395 

"         i>  2.  Those  which  commence  within  eye,  399 

"         »  3.  Those  which  originate  beyond  eye  or  orbit 

"        )i  bony  and  cartilaginous,  397  ' 
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Orbit,  cysts  of,  396 

,,     fibrous  tumours  of,  397 

,,     recurrent  fibroid  tumours  of,  398 
Orbital  tumours,  treatment  of,  401 
Oscillations,  involuntary,  of  globe,  300 


PAQENSTECHRR'S  operation  for  cataract,  155 
Panophthalmitis,  197 
Papillitis,  211 
Paracentesis  of  cornea,  38 
Paralysis  of  ciliary  muscle,  286 

,,        all  the  ocular  muscles,  298 

,,         fourth  nerve,  296 

„         sixth  nerve,  297 

,,        third  nerve,  294 

„        portio  dura  of  seventh  nerve,  350 

external  rectus,  297 
,,         inferior  rectus,  296 
,,         internal  rectus,  296 
,,         superior  rectus,  296 
„  „      oblique,  296 

„        levator  palpebrse,  348 
,,         orbicularis,  350 
Paralytic  affections  of  muscles  of  eye,  291 

from  intra-cranial  disease,  292 
^  „  ,,     intra-orbital  disease,  292 

'I  „  „  „     blood-poisoning,  293 

reflex  irritation,  293 
J,  „  ti-eatment  of,  298 

,,  the  eyelids,  348 

Pathology  of  conical  cornea,  57 
„         glaucoma,  126 
„         neuritis,  214 
Pemphigus  conjunctivie,  25 
Penetrating  wounds  of  cornea  and  sclerotic,  76 

orbit,  380 
Percussion  caps,  injuries  from,  309 
Perimetry,  235 
Periodic  strabismus,  274 
Periostitis  of  orbit,  380 

„       acute,  382 
"  J       chronic,  380 

Peritoray,  23  ' 

Physiological  cup  of  optic  nerve,  lil 

Phljctenular  ophthalmia,  40 

Pilocarpine,  nitrate  of,  99 

Pinguecula,  28 

Plaster,  injuries  from,  305 

Posterior  staphyloma  of  sclerotic,  197,  249 
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Presbyopia,  259 

treatment  of,  260 

Pricker  for  cataract  operations,  148 

Primary  iritis,  82 

Prisms,  action  and  uses  of,  288 

,,      to  ascertain  the  presence  of  binocular  vision,  289 
„      to  test  the  strength  of  the  muscles  of  the  eye,  289 
to  wear  as  spectacles  to  correct  diplopia,  291 

Prolapse  of  iris,  105 

Proptosis,  372 

Pterygium,  26 

Ptosis,  348 

Pulsating  exophthalmos,  387 
Pupil,  artificial,  101 

Purulent  ophthalmia  of  newly  born  infants,  4 
Purulent  or  contagious  ophthalmia,  7 
Pyramidal  cataract,  161 

"D  EFRACTION,  anomalies  of,  247 
J-^    Repositio  ciliorum,  334 
Retina,  diseases  of,  177 
cysts  of,  193 

,,     detachment  of,  188 

,,     embolism  of  central  artery  of,  192 

, ,     glioma  of,  206 

,,     hyperajmia  of,  177 

,,     tumours  of,  206 
Retinitis,  178 

,,       albuminurica,  180 

,,  „  in  pregnancy,  181 

,,       apoplectica,  184 

,,       pigmentosa,  187 

,,       syphilitica,  182 
Retinal  apoplexy,  184 
Retinoscopy,  243 
Rheumatic  iritis,  86 
Rodent  cancer  of  eyelid,  354 
Rupture  of  eye  through  sclerotic,  73 

SAMESCH'S  operation  for  ulcer  of  cornea,  33 
Sarcoma  of  cornea  and  sclerotic,  81 
,,  choroid,  207 

,,       originating  in  lost  eyes,  210 
,,  lachrymal  gland,  327 

Scissors  for  making  artificial  pupil,  103 
Sclerotico-ehoroiditis,  posterior,  197,  249 
Sclerotic,  diseases  of,  31 

,,       anterior  staphyloma  of,  65 

,,       posterior  staphyloma  of,  197,  249 

„       penetrating  wounds  of,  76 

G  0 
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Sclerotic,  rupture  of,  78 
Sclerotomy,  128  ' 
Scotomata,  223,  235    ,  * 
Scrofulous  ophthalmia,  40 
Sebaceous  cysts,  358 
Secondary  cataract,  165 

„  „       knife,  148 

„       glaucoma,  124 

„     •  iritis,  83  ' 
Senile  atrophy  of  optic  nerve,  219 

,,  ■  aataract,  137,  146 
Serous  iritis,  89 

Seton,  iu  vascular  ulcer  of  cornea,  49 
Shield  for  protecting  eye  in  purulent  ophthaJinia,  9 
Short  sight.    See  Myopia. 
Sichel's  knife,  147 
Silver  style,  318 
Simple  glaucoma,  122 
Sixth,  nerve,  paralysis  of,  297 
anatomy  of,  297 
Small  sbot,  injuries  from,  310 
Snellen  on  astigmatism,  264 

,,     eyelid  forceps,  33S 
Snow-blindness,  231 
Soft  cataract,  138 

operations  for,  140-144 
solution  operation  for,  1 40 
suction  operation  for,  144 
Sparkling  syncliysis,  134 
Spasm  of  ciliary  muscle,  287 
Speculum,  spring-stop,  101 
Spoons  for  traction  operation  for  catairact,  150 
Spud  for  removal  of  foreign  bodies,  73 
Squint.    See  Strabismus. 
Staphyloma,  anterior,  of  sclerotic,  65 

,,         posterior,  of  sclerotic,  197,  24& 
^,         ciliary,  65 

of  cornea,  61 

,,       operations  for,  64 

Strabismus,  274 

,j         alternating  or  binocular,  2.74 
,.,         causes  of,  275 

concomitant,  276 
convergent  or  internal,  276 
, ,         Critchett's  operation  for  divergent,  28S 
•   „         Tweedy's        „  „  28.4 

divergent  or  external,  277 

„       following  division  of  iaternal  recti,  282 
„         following  paralysis  of  opponent  muscle,  283 
Graefe's  operation  for,  280 
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Strabismus,  hooks  used  in  operation. For,  279,  280 
monocular,  274 

,,         Liebreicli's  operation  for,  281 
Moorfields' operation  for,  279 

„         paralytic,  291 

„  periodic,  274 

primary  deviation  in,  275 

„  secondary  deviation  in,  2^6 

,,         to  note  tlie  extent  of  the,  275 

,,         treatment  of,  278 
Streatfeild's  operation  for  entropion,  339  " 
Striated  cataract,  145 
Stricture  of  nasal  duct,  317 
Strons  acids,  injuries  from,  307 
Strumous  corneitis,  34 
Suction  operation  for  cataract,  144 
Suppurative  corneitis,  3(3 

,,         choroiditis,  197 
iritis,  90 
Symblepharon,  365 
Sympathetic  irritation,  110 

,,  ophthalmia,  110,  11,1 

Synchysis,  134 

,,       scintillans,  134 
Syndectomy,  23 
Syphilitic  iritis,  85 

„       ulcers  of  eyelid,  353 
Syringe  for  soft  cataract,  145 


rpARSAL  cysts,  356 

Tattooing  the  cornea,  53 
Taylor's  spoon  for  cataract  operation,  150 

,,        operation  for  symblepharon,  368 
Teale's,  Mr.  T.  P.,  operation  for  symblepharon,  367 

)i  suction  operation,  144 

Tension  of  globe,  to  ascertain,  129 
Test-types,  431 

Third  nerve,  paralysis  of,  294 
„       ,,     anatomy  of,  294 
Tinea  tarsi,  329 
Tobacco  amaurosis,  221 
Trachoma,  15 

Traction  operation  for  cataract,  149 
Traumatic  cataract,  163 

,,       treatment  of,  164 
Traumatic  iritis,  90 
Tremulous  iris,  130 
Trephining  cornea,  operation  of,  60 
Trichiasis,  331 
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Tubercles  in  choroid,  202 
Tumours  of  choroid,  207 

conjunctiva,  28 

cornea  and  sclerotic,  dermoid,  28 
eyelids,  356 
frontal  sinus,  407 
iris,  93 

optic  nerve,  237 
orbit,  395 
retina,  206 

sebaceous  or  dermoid,  near  orbit,  358 
Tweedy's  optometer  for  astigmatism,  265 

,,        operation  for  divergent  squint,  284 
Tyrrell's  hook,  102 

TTLCERS  of  eyelid,  353 
^     ,,  ,,     epithelial,  354 

,,  rodent,  354 

,,  ,,      syphilitic,  353 

,,         cornea,  43 

,,  ,,      chronic  vascular,  49 

,,  ,,     superficial,  44 

,,  ,,        nebulous,  44 

,,  ,,  ,,         transparent,  45 

,,  ,,     deep,  45 

,,  „        ,,    crescentic  or  chiselled,  47 

„    sloughing,  46 

■yENOUS  nsevus  of  orbit,  390 

'  Vinegar,  injuries  from,  308 
Vitreous  humour,  diseases  of,  131 

,,       dislocation  of  lens  into,  172 
„       fluidity  of,  134 
,,       foreign  bodies  in,  135 

hasmorrhage  into,  136,  204 
inflammation  of,  131 
,,       opacities  of,  132-133 
Voluntary  nystagmus,  301 

WARTS  on  conjunctiva,  29 
Weak  acids,  injuries  from,  308 
Weber's  canaliculus  knife,  322 
White  atrophy  of  optic  nerve,  218 
Wounds  of  eyelids,  362 

,,      cornea  and  sclerotic,  76 

XANTHELASMA  palpebrarum,  359 

Xerophthalmia,  24 
Xerosis,  24 
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